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, . ,,' " ,~~ho importance of forecasts of crop prodtJ.ct:l.on is, increased during critien1.
" i t:imen. ,i'llth the Nation~t\"ar an~, committed to the task of supplyi~g food and, OUI~)J

':',' ~Gl':i,culturIJ11)l'od\1ctsto1ts r.:r.medservices and its Al1ies,>l.l.cleqllato fOreC[Li;t,(: ,Hu

,: ,qoedcd f1S, early no possible in the grovling SG8.0on., ~J.1h(JmO,hhorl of improvin~ c!'n);
,/'foreCD,Gts ~1evolo'Pocl in th,is study pointo the ....Nly to increnfling precision in tho

,monthl;r crop ropcn·t;n of the DO'Part:nent. The stu.dy •...ms or:l.ginally undortnlwn as u
:pt:rt of the goneral p'rtlject of res,J8)'ch in cro:p-cstlm1:1.tin6 mothodolot\'Y unrlcr 1JunL..
hoacl-,]ono(l ]'undso' The' authOl" was HBsign<3d that part of the }ll'Ojoct 1tlhich h::ld t,o do:
\lHh tho csttrnDti!J:; of spring-\oflwat yiolds from condition ro:pol'ts und \'luathL::t' (\nU'~
tn tho four 'pdncipal spring \'!heat States of tho United Stobf.l (Hinno::;otn, H01'lll
l~,:~koto..; South Dakota. and Montana) D.ud thu COntil51.10US Prairio :Provincos ,of Cmw')!).:
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. USE OF OONnITI01~ ?lJDPOitTS J\UD "rV'll/;rrJmn :nAPA I
'~p--'-"""._--_'"''''''_--_'''_''---'_''''''-'''_-_._--_''''''' ...--.....-.----

IN ::POR~cAS~rm(}THE YB1,D PER ACIm o,~' WHEAT ','
I T • , .. ------~--- •••----~ •.--;r;.r:--., I fo'

,:ny"Fred H. Sanderson, He'search ·.Aaoi13t;nnt 1./.'" ,,': ..':
.,' '. " •. I _ I .... ,,'.' \ .
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":,tJNIT:2D . f;~~A:rr)S DEPLn'l'i,jJ0J:l~.\"OJ!' j\OIU CJLTU nl:~
,.' ,_ Bu.roau of Jl.gdcultural ~COllGmiGo 'I. :", / •••. '\
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1'llw'thor rOl\sonttbly reliable forccD Elt s of ,·!hOfl,t y:\'cldo could bo n:ndo Ct! tile, .,
buo:1o of tho candHi-on f:lgul'es basad upon Cl'Or> reporters' rO{iUl'l1,n :tnconJli.lF:t;bn
\'lith ono or more \1cnthor fF.'tctora \'lh:tch crop correspondento'J)orhaps do not COI\;:;(\;O,j'

, sufficiently \'lhon judgine t.he condition. of th~ gro,dng crop. \'!flU a fund.F.'tJl1ciI kJ, qU:';,~'

:' ',~~.on. Tho portical of the fJ1iudy TQluting to tho Oo.nndian fieul'oo' \Jl-lfi COD;f.J]Clic:l 1'.\:';,
, and the res'lll ta of this ntudy are set forth :bt' this re'\nort" Similar L1n[ll~nj' C o).'c
Doing cJl1lplot.ed for the Do.kotal:1g lvifnneflot'H. mid Hontar}8._ Th€:9G '1111 ,'be 11o ':? (1 "u]' tb3

" drop ReportinG Board us udditional indications of \rlleat yields in thoBO St~ton,
~:ha methoddovoloped here :1s applicable to other crops.

,~ ; ,'., BACKGROUND OF THE P.?.OBl,E.t\1· .',,'

.' U~f Croll. CondjJi.0J1Jt1.@rQ..!L8fl IJ1Q.!.QQ.J&r.fLQ.f....:.E£QJUlP ...(tUYe i'Lh~f!:t!-I;l;,gi~~,!}:...Ur
to EllO, tho On.n[ld:lD.n Gov'ornrnont locuod offictul fO!'CCHGtn of y':lnld DId l"l!'()d,wtiOil
of \1hC1lG •. UfJing t110 "pin,1I cyutnm adoDtcd by the Unftod St8tOS lJopr.l.rtJll~;nt of'\::d-·

: tultul'o,ln lnJ.2EI. rl'ho conditi'ol1 ao roported, by crop r.orI'cnpoIldcn~i:: \!::~;:r·:,!jl'(;~:c,\1
<1011. 1)orC()ntngo of n ufuJ.l" or tlstanclardll Cl'O!)'; lPorocnrito of producti.on \'lac).,

186110i1 CW1·1.y in Junc"J'uly, Hnd August. ' " ,"
': ••• ,I ,,' I • "I.,

o f 11~~l':lCl\ 1t\i \'I; I l;)),

!lIotl)f)(l \·;L..il';'1:,\' Lk!
n lO··YC;'l" ':';';,'1'< ,."',

In lD19~ at thci'ButC8otion of tho In~~~hnti6nnl'Inatit~to
J/(imin lOll D1.U'()(lU of Stat1,oHcG chU'tod to a prolJuma1)ly 1l1l)1'O 0xnct
qO:t'1.'oljpono.cnbq 1rTOre nnk(nl't0 t'E3pOl't canditicrl no II :per~cl1tn31J1):f:'
. i ;".,~.. ,,', '. I I

, ," (' ..'" ."", - . ".•....•.....-_.~_..~" _ , _~ .• ._ ~":......-- ~ .......•...__..•..__ .•........__ " ' ~"""""'__ ~__ """""~__:'4"_'. n ••••• J.. •. _ ••

J) '1.lhlu ntl1(Lv \nUl rondo '1hllo tho v.uthor 'W1S Ii !l['.rt·:..t:llllO cl;rplClYoo of th,) lhu'Ll,lt
U l'uno(u'c:h flGf:woi,f to nt Ibrvnrd Un:tvol'oi tYe,,· ,

, .
n./ Xn t.ho UnHml flt£ltorJ.'tiho'l)nl, eyr.bOl,j \'lnfJ :111,g,lllOl'flt \1::,) i,n I.t F31'I.lc:uk:l!,!;,,:j)'i,,!

.~\\'I');111,nj;.1l ijJJn c:\(l Of: tho l:)~;D [In/'i~()I1. f3cd tI,S.:l.":, L,~~~c;. f:lbJ. if). !'jl, i,', ,

CL'O,u 1:l'l(ll!ivu'i\'.(JC!~: Jk:1J()rbill~ Sm,'vict) of thu. Unl,l;c'd ~)ktt,Ci;lt lfo'{., :1\::"",,'1;, .'
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TI10· n1m :0£ th~ p:i:'eMnt study v"s to. deto:rmina \'.'hctMjr or not' rOP.sonD.bl;y x 0"

littble foroc)(u;t:n can be m£'.de on· the 'basis of the cond.ition figures publisllOd'by tI.:)
". Domin.ion Bureau of Statistics. 1/ and who.tho:!:' such forOcllatr: ciln be 1.mpro,rod ·.o1g-

nif1cantly by the inclusion of certain lv"oather factors in the E:'nalys:le.·' ..

'" .
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'..
STATE1,ill~I'.r OF THB HYIJO'nf~S'i1fJ

~}i.h'll .ARE TO. 131: ~jj;Srrj!lD STATIsrl'IClI1IJY
~
\.'

.. ' \ '.:

•. , .• " I •

. . ' ',,' ...
:.'.1 ~'::,d' }1U'bi 1cr\ ~;.Ot1'o f cp;'d it io n i li.;1ti'1 fj 1);, (',\)'d. (J 11 t l1:' r'~)t.l11'; 1(; 0f m:'''l). ('en)';; r,):'" I';' .'; :

.,:; (::i:c;ocLLLmcc1. 1J}' t111~ J3U1'0.'lU 1n 1(~t11~ CI.')H:lln, 1Jor.d:ll(\n·;.I~lj,.;'\<: c·.!:' 3klt.i.,;\:i:·,~!
. : ICI''!L,.':' ,} :))':';lCil; ~~on' •. i)l).l. of 11.~r. Str:.t •• Vol. l).~, .!io. :~JU, ';·'·j,!l'.i:l .. ,Tt:.:, ':.~~!
i',l'l, '11(;-"-1 Y •. ,' .~, .. { ... , .. c,.

. fond! tiO}L!l!L.illL Inci.i(;~!,iQ.x:..-Q.f2.ro!rp.Jtg.U.Y.~L.Iiel~>: In general J ·the repo rtc(i
condition O~ appoaronc8'ot th~ crowSag orop is highly uBa~11 in forOc8sting crop

'yiolds, Gspecici.l1y la·to in'tho 88al:\On, as h,lrV0&t f.Lp,roacl1os. It ia.·obv5o\.Hl that
" the oUTlier in the' season a condition figuro is tnkon, l:.he loss d~pen(ktbIe it in [',0,

£;.n iu(licnt;oJ." of profJpoctivc ytold 'becausc of the groatol' OppOl't1plJ.ty fo!.' oxcrc;;:;][; 111
.su.bseq,uqnt Heo..thcr to. :1nfJ.ucm,co tho crop outtu"~n eithel' btJJ10f~Clf1l1Y. 01' o..dvo:t'0el;y'1il ,"

Tno condition figuro is ueuf'11y a much nett.::r indicntor of pro~rpoctive yield
,aftor the Ttiproductivo stago of the plant IS gro\'!th nf'S f1.(I,val1cod to tho point \lhero
. tho fruit is readily visiblo--11Cr.ds of l'lhGut, Nil'S of corli, bolls of cottOI1,. or .'
actunl' fruit in the cO.se of El.PT!lo8, liC[,'lchtlS, gr"p,)s, etc. ,.' \ ~.',

It is to be cx;,)ect13d thr\.t the conni tion of \!h0rt r-t or ,:He!' honcJ.ng time .'
\!ould bor. !finch bettor indicC'\tor of :9rob['l.o10 yiold t.ilfn "ould bo th0 cn.se l)i thol'
\lith cotton, \'thor13 fruitj.ng is inc1otGrminflto or continuous, or tdt.i'l root P.tldtulJur
crops, ",hvl"o tho :product is undnr{;!'ounc1e Tho concUtion of \'Thont in tho Prrdrio
Provinces shoulc1. buco!TIo, therofore, .sn incTofl.singly r()li~bl(J .indicf't()r of prospGc-
tivo yiold pOl" nero as tho S~DGOn ndv~nccB.

, ..
. .

How;vcr·,. cO'ncHtlon reports c[',n hnrdly 'be int'_>rprctcd, in r lit,~ral SOTlf;O.'. :

\'lhon.1CO-p,;rcont condition is st()fJ.nS2..~ Q;;' tho Dominion BUJ;'crn.l of Stptist:CS.11S D.
·1fcond1tion pro:nisine 1~ yiclCt equal to tho long-timo. I'..ver<'Go, " ,it (108B not follov .
thnt in practico, n lOO-porcent concU t ion is nsaod.dod, O~1 tb.Cl l'l'fOrr',ge, \1i tho tho

. menu yJold, El. 50-per.cont condition \vith on8 h~11f of tho munn yield, ;~.r.d so forth:. ,

~1(C~nt;1.n;;a)-li6pkins.~Je :V.: \JoFthcr I:'.;d 1{1~cpt yi;:id"1;~-~i~);to~-;-O~~;;'dn'-:O;;z~;~--
(~inn, Journal of R,Gsoarch,19~35, JunQ nnrt S''':Dt. 1936.· . ' ..

"I ,

Hilson, C~ ]'.: .Tho influel1co of rdnfnll 2nd t"mp,)rr'turu en. ',hont yiolt:n ill SRG-
. katchv\'mn, H~21..~19~W. J)omin1.on J3ur'Ot1.u of Sbl.tistics, ·.A.gr~ J3rflnch,' Ottmvr~, DI;)C~~'f;

:.\.937 e '.

W1166n, C. i.: Eel~t1ons betwoen wenther f8ctors ffndwhont yi01ds in W0stor~··~
CLlnna.a. Pnpi)i' ~re£li::ntJd at th,) joint l'!1()cting of tho Gall[',c'tir1u Soci,:ty of 11\;o0.n1co1 '

'.tI{,;:ricultul'nliHto 2nd the .11rr.2r:l.CAn StatifJticnl Jissod"tion, Ottr\IT<J, Jund 29, 1930~ '.
(H:l.mooe:;rnphcd) Of. Proceedings of thc' ~lcnth Annunl Hcat1ne of th,)' Cvnuc1.in,ll .l\gri-.·

. C1D.tUl'(ll lDconomlcs Soc:~,cty~ . June 1938, pp.; 73-86 •..

Tho follO\·,ing fJtuO.'r' ll.PPo2,rod 'wh0n the :prosc:lt pE'pur \Tf'S l1o(1r'ing cornplutibn:' 1.t'l10
InHuGllGO of Pr<~d.:9:ttI':;;i9n nncl'Tomp':J,..",turc or, ·';h.:wt YiolctG in tho Pl'[1J,l'io Prov5r,l)IJ;',
1.~)~31-19IJO • CnnLctb., J'_)min.io~;, I3UX'CfU cf. S t rt·i(rf;.i GO, Q,urr t • .B'·.ll.· of, J,l-;r. $ t [i t h t:i e c ,

,Vol. 34, '(f391t 0'lily",;"Sv}1t. 1941, rJp~ 1(:?r-·1.67.· ,.
,"',;,,' J •

SGV~rill fl tu d iMl' Clf thu off. oct of "J<l£> tIwr on Olll1PCinr~'·'h(1i,t y i'oldo ,. I!lJ II t of tJl,,:'l 1) ',-'

pubJ.:tshocl, hllve1Joon mndo b~r tho U. G, llUrOH\l of .i\f'l'ieulturi,l :~leonomic;J. :8'(11' L Ll',J-'

Ill)',:r of ti'WflO Btilll:'liOfJ, Cr.: Blvcn'son, I.v. E.: . A Su.rvc;)-' '01' :-{l~dl1t-Ol"()rJ }lnt.:iI:~:lt. ion
');; l'JU l,'!G ;c(l l' Oillill (1rot ,,\11utrp).:to. ~ r.r.d jJ rgun tina'" . 11. S. D~1\ •.•.. St':~ ti 0 ti e G· i">J(' .il~o:'! to: lJ ~ 1"·.' I
" . , J' 1 '1 1,11 '. " .f" ...'j: "~, t1.y __~). ,. I'P. ,,·d.

:'
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, nr t >tt '/1 Cr()lle(~n(li Hon' defined' by' '100 :18 oq~rl'fbur 'timos n' crop c~mll tlon dCf:ijl~i
b;~' ;;[j~ ,'; Orop corl'o13pon<lonto, in l'OpcH'ting cond:tti,onn, {,S £l1'111e, sItOH a t(mrlO\1C;r t(;

'1'<1l1(~i'ontimftte y:told l1l'ospeoto, to underestimnte -the in1;cnoity of tho .variation in
~'\eJ,~l, iJnd to ohy Ut'l~W from :reporting more than' a ufail'~' yield at ,any tiron.:

" ' ',", ,Crop repo:r-bOl'B underestiml?te yiold proopectc3' 5,n that a. ~o:por'te(l conc1!tion 0::'
IOO-definod'D.fJ pl'ornloing a yield equnl to the long-time llverDgo--"10uld D.ctuDlly
ind.:tc[~to a probnblo yiold considerably excoeding tho long-timo o.vor/Jge. " If fino1.
~'iolct :b e~pl'(,) f3sed in lJcrcont of the long-timo avor£ige' a.nd plottod olong the y-·[l;:,L
of e rwntom of eoord1.nn,teB. and condition nlong the x-o.xioj tho l:tne of lliTCl'eco re·:

,1htior,~,~hjp \lOulrl. .r.::..Q_t. to the di8gonal definerl by tho points 010i50:50; 100::100 dn. \
, tho 1,·1. lino, bllt \J;mlcl actuc111y lie nuovo this linc~ 'l.lhio dOi'1l1111nrd.,bip,:3 01" t,ile
,:' concl:ttion reports \'lould. :lncrea.~1C:! a.s tho season advances. (Seo tc1bl0 1) ,fl/ ' . >, "

.~ .... ' .' . I'"
, ;

. ': ,";',If .the (')Q~dit,1on figur.es 1'lould corroctly rof'loct 'the .in.tclllQ.HY of'·'vf.lriat;1onn
,·'-.of yield, an incroaso:1.n condition by l:l. given perconts&;o ·twuld :tndicato, on'tho '
'" ,avoraGo, an equal rt1lativ'o inor08.so j.n yi,;ld. Honco, if cond.ition is plotted along
, tho horizoniial and yield along the vertical' axis, both oxp:rossod as porcontugd8 of

their respoctivo moans, ,and using the Gome unit along both axes, the regreosion co,-
e:fficiont woul(l bo 10 In othor ,",ordf3, the r~f,res81,on linn 'or l:1.ne of ave1'1,:~O :co·- '

" lntion Hould hnvo a slope of 45 dcgrOOf:l • .A.ct11nl1:Y' an inerci~f)(} of ten pOl'eunt in
'pondi.tion 1n moot cnnOB indicv.too an inerO[lHO in y:told of' !!l!2l'q, 'than ten pOl'cent,
,~ll'd; tho lineoi' reGression ,"ould meet tho x··nxis at an DnelELOf moro th8n tIS' d.u"·
,troeo.

In,nddi t-1on. 'thH:bia3 \ls not tJonctant OVO!'" thO\lhglo' 1'anl$0 of }1l'OOp_oct I,-vCJ
~·101l1.:!,, Oroll r::rpOl'toro nppnrCntly hositato ,to t'o}Jort mOrE} thv.rl a, "oU~:htl~r 1Jocr.:.;"

, Lh:);.l IlvJx D:,;ell yii.<ld at 'ony timo. In other '\;lords;. reportod <wnditioll lJoultl n:J~i, in ..
. Gro().!J() proport:toiwlly '\lith J):iI1f1pccti1J'c yiC11d~ Oondition tOllllo tq btJ tl eC!1~itlv(J'
ludionlioi' of lo'\'! yiold,pror.pO(;toi bu.,tbGc~nlOs'lenr.i acnoitiiio ae TJI'OCpccto imrmJ';TU ,ct/.

, ..' ",Ourv:l.linoa:r rolat1.ons 'between roportecl coric1itlol1 and final yi(3]il. hnvn 'bcoll
obsorvCd in many countries whore crop forecasts Bra basad o~ numoricnl in~ic~ti0nu
rOGarding tho up~oarpnco of tho growing crop no gathored from crop corrocponJollts.

'~lho lack of prO'DOl'tionnlity in the l'clntion of l'()j)ortoc1 ,COl1<Ut:\'on to f:\nnlyh;l'l 1'::0
i)f.lrJ.~r I\G' 19~)7 locI tho United Statos Depnrtmont or' Agricnl turo to nl)nnc1on UlO "]V;J,II

1'1Othod of ~.ntorprotill.g' con(li tion fi~U:t'es and to nc10pt the mora flo;;.:;i blo COl'j'dttl;~;)Jl
):1<,) thrJd .• '

'I,
l • " " ' ~ • " •

" HOlo!,WOl', strl~ir.:;~lt.lt11.0 rolo.tions b~)t\"()()n Icollllition" rncl y'1.o1(1 lI1:'Y l)(J :f'OllJ:J,
, '

"!"' ~.• - -~..•.--------.,.. •••.•.•••- ••••--.._.___--.... J ' I •.•••• -} ••• ._~ •..• ~ ••__ ••__ •.•---- .•••----.- •.....~."-- •...••.•__ .-- .•...~•.•••••••.~.~

,D./ 1Ii, t!io IJl'ov:1.ncoo of SLLslmtichm'1C1.l1 und i-\.lbul'tn, 'it; '\"llE] found thnt,H cO.Tlclitioll eJ'
\'10()\~ l:oportlld, Dt Juno ~;;O Hou1d corroG{lond, on ,tho f1VOl'I:CO, 1;0 n yi01d lnnL~lL~;l1i.-'
hW811 lOO and 1~)4 po);'c(mt of tho long-timo nvorngo (192J.-.;W), ,~hol'O!'lJ tho [],~!:lG L011"

r.Htlon l'\il'0rtccl on July 31 1!JOulcl incl:l.cnto n p!'ol.ln1>lo yL;ld l'nnginc ll0t"!(,I'C. ] ~;) t1li(!

,111.0 11Or()'iil~ of tho'l1.vcrn£;o. Oonfjoqu8ntl~r, in intorproting condH:lon rUl101'L:; ,'1J!),;·
(InC0 llil1:Jt be mado fol' .this toncluncy to ,deelii1o'no thd OOtlBOI1 /H.'l.YNW(1fJ. ~rllC' (IV,~.!':,t!

'.lonrli t10n D,B"of I,IIlY'31 l1\lrin::; tho poi'iod 1921-3'/ llnB 9;1 for ,fJl',aktdiClhi\li'll nlLl \)f] rc~:
J\J.b;jl''LI1. Th(J COl'l'GSponcUng :figuros for Juno 30 11~'O!l'i"fLnd ~~s. oil !'ovor!:l;\l (l,-'('lJ)J~;
.1.n till) (~OiHl:i.t j 0 n f i.;jUl'-::' h(~o. 1'0 n1 13ignl f ic nHce 0111y \111 en eon r.Jjdo 1'0 (1 ill l' oJ:, I;:LOII -L()
thl PV:;~'I'c~J chGl1'~o (lu!'ln{~ 1;ho pol'ioclo '

~1/11,'k(), f01'0Y:~,;:iJll()1 th·J C['.f)l3 of SnoklltehG\JPli; ~TllY1(! ~m (1'3;'. 1). \!fwn y;c!(\,)';;::,
FlC:t:j t'rol'O 11(0)',' ml :i1'](;J C[l[1I) fl'f')lnO llltf3!J,lln lh)tc)\~ nVl:l':',,;O j,o G,lmn!)(:]f1 1)\l] 0\:

(1,·'IC.'1:\''.2;(; ''.laG (.lecCl.·:i''--'llicd.. ('In. t.h(~ L:V0rL'"1:CI.:C1, l)~r ~lll i1\(~lIU[lU~,~ 1n 1l\:(}ntl1 t;i,'1I1" (~fj r, ..'~;oJ ~/:(.; .. ;

:,1,"r ~:C()~J ('.Ol'r\·)~)!, rl<cnt!~ ~1'1)!n ...•b~-j 1;"') ···l()~ tl1(\{j 1:;~ ~3? ·f1;)!!~I";1l j1hu .-;: r:;' j ~·t."\" ;\:l:~~' ~.~

;,ri.( ..;.~.~ ~'h(;n 'fUll: lh.H~~J'~~:~:/.1\:)J.(1~~ 'h~r() 111·:Jl. (·t!'i to 1/; ·iJlt~:il.;lf~) \U',n i~.C(~\.~::I~\\1t_:, :1.. :.'..,' ('~j

i.:~(:r.::.;; [;0 in r')JJol"~od. :'comUti01i" fl'Olll +14~G to +1(;<11, t,IWG l!J. ::~.:.:; i.J()L~i.,I,; •• :,
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SASKATCHEWA.N__ s .." ....•.. ~•• _

3.69 0.40, 8509 1.20 83.0
6.64 1.22 74.0 1.88 74.0
2.53 3.81 68.2 4.93· 72.8
2.60 0.11 73.0 0.44 78.8
3.S0 1.23 77.1 2.18 77.4
3.64 0.08 79.5 0.55 80.0
3.67 0.39 77.5 2.30 76.0
5.15 0.54 72.3 1.24 73.0
1.06 0.57 69.7 0.92 .' 72.7
2.93 1.76 74.0 2.14 77.8
3.55 1.79 81.4 2.23 77.1
3.01 0.78 70.B 3.03 73.8
2.~ 1.59 74.8 1.90 78.2
3.65 l.~l 74.0 1.72 75.0
1.90 0.02 76.0 2.50 77.7
2.62 0.44 82.0 0.67 04.8
1.72, 1.19 86.0 0.26 BB~8
3.19 1.00 76.7 1.77 77.7 13,775 1~.5 loa
2.63 0.9'7 75.6 0.90 7'7.2 13,793 10.0 12~;
3.4£3 1.77 '70.6 1.00. 74.6· 14,233 19.1 ;:rn

_h52.-Q. 55 __,'_~2,_.~2_,__.,_1_0,1_9_-7.6 .1_ lQ.Jl'7L_1:'6L,-2s.~?
_~~ B E .R ~..A

1981 ;02 83 89 1.68 0.42 78.4 1.52 75.1 5,0~B 10.3 62
1922 1O~~ 89 82 2.16 0.93 72.1 2.:?:2 71.8 5,701 11.3 e."-
1923 100 112 112 1.73 3.28 66.8 4.9Q 68.8 ~,080 2~.0 1~3
1924 97 93 75 1.28 0.93 73.8 1.31 7G.b 5,537 11.0 61
1925 107 112 117 2.85 O.B? 76.6 1.56 75.8 5,334 18.3 ~n
19211 105 lOB 94 5.02 1.06 74.4 2.04 '7£5.2 6~139 18••5 11<~
192? 100 108 108 6.50 1.43 70.0 3.27 69.2 6,165 27.4 If.0
1928 103 107 1115.54 1.92 69.7 3.40 69.8 6,597 ~m.5. ..:tea
1929 102 B4 66 1.11 0.51 72.0 1.89 73.8 7,423 12.1 £0
19~~0 97 89 86 2.0n 1.03 67.9 1.53' 72.4 7,164 me5 11.:;'
1931 84 77 77 3.39 1.6? 69.8 2.41 69.8 7,943 17.7 1~1
193.8 1O;'~ 105 97 2.75 0.'71 '14.8 1.139 72.2 8,~?Ol ro.4 Hi?
1933 98 79 61 3.67 1.31 71.0 2.07 73.8 7,898 ]3.0 100
]9~~4 88 9;~ 78 3.68 1.09 70.3 2.~;2 70.9 7,501 16.0 11;1 '
1935 96 93 81 3.41 0.59 72.5 1.00 72.6 ?,eOO 13.2 ~J
19;~D go 8;3 40 3.07 0.36 81.0 0.65 81.1 7,53'(' 0.0 ns
1937 93 63 51 2069 0.10 77.7 0.42 79.0 7~034 904 7Jt~2r:3798.4 92.6 83.8 3.14 1.07 72.9 2.03 73.5 6,741 16.5 111
1938 99 91 91 3.75 1.~~ 74.0 1.40 73.6 7,969 10.6 l~)
1939 96 105 90 2.69 0.63 67.4 0.52 71.0 8,379 19.3 1st
19-10 98 :!r, 99 ~ B1 a 68 70 6 1 69 "'2 1--..•--:... •. - <.~_.: __ !..2 .- • .:, . .!----....!~~§.__ gA-~§L.LQ.!.J!_ ..~!l·
!!n_lt~_of_8.Q.:,}Jm!:._: r.~2..g.!llHQ~.!l?!h Total inch,HI, aVEJraga pel' i;tat1on; ~i:.:;.2m'::h~!~~

Averag\l daily maxlraum tenlporatnre, in diJgrooo 1l'ruu'anhoitt L!ltL:?::~'~~
1,000 aeran~ Yl.t::'::. Ihl0holll })O1' 8,<.11'0; Pr9.E£l£!iJon, lUlllon llUoholfJ •.

" 1921 102 105
1922 101 98
1923 98 105
1924 96 91
1925 100 105
1926 104 '102
1927 94 98
1928 98 100
1929 99 89
1930 95 90
1931 77 45
1932 92 96
1933 99 74
1934 73 77
1933 97 97
193G 95 80
19'37' 76 34
Aver •.
1921-37 94.0 87.4
1930 99 92
1939 92 101
1940 _~_.~_ ~8~~

99
91

lOa
73

106
90

105
105

65
82
42
83
62
53
85
45
14
76.4
75
89
~1

5

13~557
12~332
12, ',01
13, O~\;3
12$509
13,550
12.9?B
13~791
14p445
14,7G4
15.02fj
15, 54t~
14,743
13, 23~3
13,203
14,'i'41
13,89 :5

lO.:~
10.8
16.2
19.5
23.3
11.1
14.0

8.8
13.6

8.'1
8.6

10.6
7.6
2.7

In?
2bO
":; ;,~.:
ol., ••.••~ t)

~:i~~J

i;fJ :;
Z~~l
i.CO
~O'/
lE~
~~1l

111
1~8
111

. r

~ ,. : ....i
" ,
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u. s. D~PARTMENT OF AGRICULTunE'.

flg. 1. hOklltol"""",. JUllA 30 (romula 3). R_(p'C!•• lon 9f 1'1.1d Oil
Oond!tloB Bt Juno 30.

)'1«. 3. Albortl>. J\lDO 30 (fomula 13), 1Ie1V<>o.lou or nol"- on
Oonditlon at Juno 00. rig. 4.

s..okllt"ho>IM. Jul)' 31 (l'o ••••\u•• 7). Rot;r •• o1on or n.14 CJ\
OondHloll ••t .1\11)' :n.

Atborto, Jut)' 31 (Jl'o,""llAl17), R40/lH•• loD nr Yl.ld on
Oon ·1lt l O~ ;. \ Ju1;r 31.
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5":'CrplOnl;ly', or.prd,;)llY oarly'bn,l fato i.n',tho ooat.oll.~ In tho (Om'ly: part of 'l;l1O !~TV./"-
Jng ne[icon, tho t(~t!'r cor!'cl0.tion both'een Itaona:! 1i1'<:I11" nrd yi.old irlcy 1j(; 'f)()Ol', !).n-J
tho cUl'vllil1oarity of thE) roJntiOl'lGb.i'l) mn;..r 00 bJ.un'eel by n1'rCll'l.;.· 1!8 th,~ f;(l(dJOn

,eclvancon, the ctopal'tu!'o from lJ ..ncel'ity w01.l1dbeco:no mor,) 01J~)al'()ni,~' Gl10l't.ly 1JG.f.'oT8

.b~H·vcst, ho\.!evor~· prospocts of bumper ero!>!) 'bogin to' hoc()j',o !'()G"i;lllzod., {1I1d t)·w .
. 'l'elatiejnship bct\!oon "condition" e.nd yiold \·Tf.mJ.d· /l.1),(ifoacli <~. l:.\trnigl1t l:1rw. ,(S,;o

",:; ,i'ib'U:t:·cs 2 and 4) .,: ',.
". <

. "1hero cOl'l.d.'itiqn is !llotted aga'inst yield po!' atro lr.l±:Yi',t;t.f:fl (a pr'[lctlco ro~
. 'Gort,cd to \'Jhen data for aCl'oage .§QJi!1 aro unavailnblo), it COIn be arGued tll[,t tho
.departu.re from linElnrity might ,!ossi.bly be due to c;.banc1.ol).;,'J<°nt ()f ftCtoa;;o fn~psoqucnti
,to 1;110 conditiol1 report. Inrloed" it 1.0 pof.;8iblo tiwt tiw con,:i,i':,"'o£'J. re:<iortn m,,(10 b;l
crop cOrrOfll)ondcnto, .pwctic\l.lD.rly the oarlior :rG}"Jorts, r,',:!',):c L!c'tl; C10fj(il~r to aC].·ci:1!~8

" J. 001·.'n than to nCl'OC1gc ho.I'vG stod.' Wide GprofJ d nlnmdonmcn t of tlCr'(~~~EO13\l.o u ~:tll:\(mt~. to tho,: .
. rolJort. Hill~ thorcforop :1.ntrouucc an appr:.!'cnt dm'!U\!nrd Ml'f.) in tho {::onc1.itiorl. fi(I:),"O

".: '·:hOI1 the .lattor [11'0 cornpnrod '"i~h final yiold pOl' hnr:,Y.Q~}~:i~i1nCl'(Je . ·/.0 nlJl:1~1clonmint of
acroago tends to bo aGGoc1atcd with lov'yields rO.thnr th~'n l'r}t!l·hit~h·y:i.CJlc1n, tL:1G '

'. apparent dO\'Jnun.nl b1Dfl Hill bo partimilarlY noticcaMo ·jn, ;Y-()HrS of I)~i\H' yi.oldu,
...•.:i\-1h.Ho in yearB of a'bovo-avorcge yields and cor:t'er:n:'()nd~'DI:;l~r ·qJ.1l,\~lJ.nxteqt. ':01 1:1bl!!:!'.lqn--

'mont,. j,t,,,ould GenTeelY affect condition figures D.t q.ll~,· ,'.,,'
, -'l

.If this vj(H'J'\"ero more thn.n a partial oxplanation ,~f the curvHL:c8:t' DiaG·
prese'nt'· in concU,t.j,on figurorlp the relationship bet\,rOOl1 l'«;{)l't~ac?na.it_ioH [tncl y5.nld
:por 8.C1'O JifI..1L!!Hould bo a straight line. nut it 11I1S found. th'jt \.!/Wy'oy-) (:ll~ .·(ktr. \'Cl'L'

nv::11[10] e pOl' soulled nero ns 1'1011 110 'pOT harvosted D.crc. tho ClU'vDtnro i'''~Goord;'\iJ)nti
.attonul"tod in the forme!' case, but did not t'U,s8.!)'?onr •. A furthul' confin.nt1au of

',,:,thioio providod. py tho CElElC a.t hand, for tho Can.:ldiau yic;Jd Cttlt(.l, refer to n.QL..~!;jI~.0,
. "gQ-,?J'!. , " ." , '.'

;" I

. In using condition ~igures as 1:3 basis of fOrGCi1stin::i ~ritJld.8 •. it 'nlwt'bo 1Ci:pt
in mind~ of couroc, that theoo aro not ero}) date., but ,Q.!)Jnt<2D ..f\ or Jqt,~:y.:'(:.!i. .0.m:~.1.J}j.!,,~::.

;P,t[~' of 'ero,p 'x'oY.Jol't;orc •. Thoro is' a danger ,of' 1.nskbili ty of tho })5jrcbol';:;;ie<'1 :f.';.:>-
,torscn'vhich th~ ostimat~o ure based. The Gystum8tl~ biPG m~ybo Modified by u·
oJ.:tgh.t ffio<1.ificatlon of' tho qU0stionnaire. or of tho cbfin1t. ion oi' 1111o:r ..";1.1f 01' ."e '.';)1'"

"('[;0,11 01' by chonb'H:l j.n :tho underly'inc;' conditions., Any chang() in tl1,; ph)~;()duro
G0IlfJti tll,tu f.1abT()::1.l{:. in: hClmogorio i ty ",hich t;JU(hi to 'intl'od.uCl) on t il'\)l~- nnUI',:c1i (~(,:;1),1(;
cJY~,J1g0[J in. tho'rolat:ionship bet\.Joen reported condition [JlllJ yi.el<L . ~1c) '(;JlJilir:[:h~ lJii!J

FroIn'tlD' rEl'!;){)l' ted. condit i on figure s, a long ser 10S of 01lL;Or\rn t :i,ana uncle l ij(J";'):' .,;>;0;, ,;

, condit:i.onl1 ,is neocled, <l,nd if an inno.vation iEl introdltcoll ~Ji)(l:tu cuff1.clcntly l."<.'dJcnJ.,
:1tm~w. tttko somo ,~Oal~fJ befol'e the condition ropoJ:'ts can !J.f.;(.ln be \tsc,d for forcc/I ~,::;,-
1ng·lmrposoG ••" . "

,\ ..... ~' .. ,' .. '- ... ,.

" . Usn of Vicnthor ]j'nctol"t'l to fhi.1')l·)lel~ont Condi Hon l1fi·ofll'vn· It in rc1n.D()w~lJl'J to
" DllFP0 ~1)---nl"11;-;::'(~;-,~;;t;~C~~~;r;ditiZ~~':;-;~):t;j;·ctiv·(;"·~~n~ti;j:;~;"t~;--;F:ti~·;';[,'!I"C! ~'I'11 nCi, of t.ll (;

C.1'ouiW~ crop~""~l:',/' not irJl~lu«(8 till tho i1!lportant :fa~tol'rJ t;:'i1c'fj,'~Y 1).; in t.i;~L,'lV;': ~ll;

. till) j;-1,'1'f)'{ib,O :f!)l'c'i~nst Ll nlndo. ~tl'Dr OXQmpJ.8,'it in I)O(;nillln thl.'·!; 5.1l 1',),~)l.1·!'li)n:, ~!.',:
Ct~l'l.'Ol),t oondHhn of th:,) (~l'o"~,ng crop, C1'0'[l corroG}Hlmlunbl do not Lnl:c 'in!',(J fl11J
CO!lR:1.dol'at1.on thCJ nmount of 130il moisture nvnH[1.u1.o to Uti) rlll)1t •.

/'.

' .. ' I

',', n(2fi~~YSL()f.._~1l?1!.r:?)J<-HQ1ntn,r.!2: Unfortunntoly, no (1.ir,:ct; H1();lr:',l1'l)n:,m~;(; c:onl!U it

lngoul)Guil T110:tnturO\-!0tO nvuilnulo :01' th:lu utl1<l;'l. It 1:,'[) (18f;\l!:\IHl 1,11:,( \1!1I1.~.l' ti'I'
cllmatie con<Ut,ioi1u prevaiJ.:t:r[;. in 'lhc 'P:,'{',i1'lo' PrO\dnCilfJ I)f ();,t1Piiil\' t!ll' ):wLt:lj':
(~()ntL1nt oJ tho noll.'at the beginning o±' th,] c;nJ\Jin,3 U,;:i(iOll I;di;lli~ hi d,:l"i';!ilJ)"\d L()
<;, eOlln:td2l"1l'llo,o;zGc)nt by thJ rti!W\!j:lt of l<linf[ll'J .l'l:G,l!v:'(l dl", L<':. till! ;) r:"!1t.:(,~ <:1'
S·~).fJi;D!ilbcI.'. Dct;o1:c:x', ni~(1. lTnvom11cr of tilt') YO(q' YJl'l'ccH1,ll\'; h'~'l'}\;:'d:G' 'J.1)\,'l',1 j:; l.i ti.J.,
.J, ·"\.~l·(l:tbl·lon <~t:~.'ill?: Uw "into1' month:! :in UW1;;):)!'()'tinc,:[\, (:;1'\ (:I;::Ll":L1C!1 l~,~,~.li·;'

. !J"'oLJ,,'.J·' J !dO:;\'::( 10ti\; ll)' '.)Y:'~)oI'nbj,onl)()foJ'<J .1.ti·11,.;.:, :1 (;):.'( .•.~\: !" , :(.,::;:,:;... ::.'\'1 "J

'. ":r' ~l J~l}(J ~,/:.)·:i.r.ic; l ~:l;..~}nCC}l)C ~

"'1

,.,
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I .~,:'cl~ of EittuHoil moir,t;ure t·!ould no~ riecessnri1;Y Dffoc:t tp,o. f11lrO<;rml\.:o of l.!t'!
" Cl'0I). c'!'l'ly in tho soaOoit,pl'oviclod opring rnlns' hDd been ~jiif:f:1c1pnt to gormin:l GO
,'th:) tH'tlp and givo it a gbod start. In fuct, luck of subsoil" moi Btur.o might not
,:).ffecti tho Dpponrance of t.he crop l,.tntil hending timo ",hen tho !,lant. roqliil'otnOnl<D
,f'ol,'.·mointm:'o oro at or noar the ma.xirm.lml nl'ld tho mo1aturo ,duo to precipitation aur'~
:tng tho G:t'o\.,rlng 13Oason ia neax'ly' or compJ.otoly usod up by tho plant lQI.: ' "~' .... ,

J l' '.'" :" '$ ~'

' .. 0110 might expect, thcroforoo that·,' the condition of tho Cl·0p in'the early pDrf,
" ~f tho Goanon.is influenced largely by current precipitation, and tho reserve of ,: .
'~olsturo.in tho lower levols of the Boil:might woll bo neglocted by the crop correD~
')!ondents uhon estimating eortditiou" Hence, the' hY'Potht~Gia to be tested :t.B vhethel' .
or not prosonoonal rainfall" whon used. in: conjunction ",i th cond1.tion, Hill givo a .. '
bot tor bncio of forocQ.sting the yield of \\,hea.t than concH t10n n.lono. 1.n years \1h(;n

· tho p!'osonoonal J)I'ocipitation is ·auovo uvS;rage, do crop corro811onc1onta tond to·'
~mder()stimatc yielda more than in years of 'boloH-averago prt:HJeafJonal rainfall? IIo",-.
pvar sffi8.11 tho total influonce of proflcaflonal rainfa11 may bo in comparison ",i th
othor mot,eol'o16gical factorsv it muy be c:xpocted to be an influontial facto!' r:mong
those that aro not su.fficiontly· t,!lwn ac~cdunt of 'by crop cOl~rosrJondont8. It h n' " .
factor that might bo expectod to .have less' relativo importance in comp2.rison \'lHl~.

·bonditlon UB tho BJaSOn advances, for in ~ha later atagco of growtho lack Of,DOil ..
, ~1oisturo reSl1l'VOS is morc and mora r()flt~ctcd by thl,; a.p!)carance of tho, crapo

.'. }{oClt.hg,f Concl.i.t.io.n.fJ_®.1'jJL~· tho ,PcrJQ1LJJ!1mpcU.f1to1Y-ErQ.Qml.111~_ the ~[ltLQ.f.-tI](3
..I.:gl!(.l~;Q-9gncli.iiQ.D Rt.illQ.rt~ It is possiblo that crop COl'roopondonts vlOuld fail to '.....
rlilow for rainfalllmmodintoly precoding tho rep6rto Eornes and Hopkins have '

, I)ointod. out that a honv;y' do\mpour docs not load to a considoral>lo' inCr0ctSO in no11 '
· moistu.ro at tho depth aVEl,ilablo for plE1nt USO until 10 dcys or mora 'n:ftdr 1to oc\~ur··

:t'Gnco. That is, tho ftppoarancu of the crop may not be .flffocted immodintioly. and :it
1,B on tho baoia of tho appoarance of the crop that corrospondents 0.1'0 Su.pposod t.v
uDt1mato condition., .

.~.: ..' It may be e:x:pocted that this "lag-effoct" of rainfall will bo pl'rticulDrly
'importlui.t dur:l.ngtho poriocl preceding hGedj.ng. timo (about tho end of Juno and on-'
· ginning, of July); \vhieh :1oconsidoNd [l criticnl podcd wi th rOGard to l1hult yic'1.dG

'. 1n.tho Pl'n.irio rogion 11./. Obviously, the f'dluro of crop corrospondonts to take '.,
, q1.lffictentlY into account the probnble off'oct of !'ninfnl1 :t'ocoivod during tho I)~dccl

i'nrl1edintoly proceding tho roport mny considorably l'OCl'lWCi the vpluo and t:lmaliuuc[;
: of .tlwir roporto particularly during tho poriods of' maximum sonGi t I'll ty of tho rJ.nriG

I.d,th'rl,1g1'.l'd to \loathor influencos. On tho othor hl'nd, if tho rc-portis obtc.:incd fl'or;)·
.tho. cOl'rospondonts could bo su.pplemcnted by inform/:'.tion l'egl'.l'ding \1Gnt.hcr concH t),CllG
ditt'ln€~ the period 1mmc(UI'.tJ1.y p·recod1.ng tho maH1.ng of' tho corl'of.rpondontn' I'Cpol't:(J:

. nUll. pOfJGibly. during tho time olnpning bct1tlGon the dtd;o of tho incHvJ(hwl I'C}lOttl3
of tho corroRpondonto nn~ tho dnto of tho release of tho officinl crop ~cport of tho
Onrw.d:l.nn Govornr:ient9 thd );'ollnbil i.ty of tho forocpst mi(;ht l)(l cOiwi clcn',,'bl~r i r~criJ::; cd.

T~irO;;;~;~~;b-ij;:;;0 G , B-.-'~;nd- ii~'pldl;;;:E~-S:8"SouM;i stu;';·;~~dO~.~ol;'-i);~~ c;'l:i~~;~'~--'iJ;;':''--'-
Tllillfon of CDi-wdn. Dern'l'tmont of 1tzricultu1'o, No,., Soden 13ulletin 1:30: Ot;hlli:1., 1~1:)Or,

'i ' .' " . ,I. " .', . '. , .•

.'J11 A cnl'of'ul' D.rlnlysl0, by' lllonno" of t1. r6[;1'oosion intc;i;rnl, of qnlng\lhr.nt' yi~ldu ut
]llcldnr.;on, .H.D. :1ncHcf·too ttwt tho crop rallcheo i tl1 I1wxhmnl GUfJCJptibil:t t,~r t,t) l'nln-
f11lJ. f~1)OlltJuno 20. At that tlm.q p • tin {leleli tiOllf1.1 1,lleh of :J:ldil \Iou} d lol'll~ on tL~i
nJdi'H:~~O, to I'n inCl'u<tEw 1.n ;y-1Gld of four bunhol!3 pcn1F,Cl;() •. .Aftor jllJNlL~g (\.111(.;)1
oeCUl.'O r:bouL Jnl;! Jq). tho 1)(;l1Gfic1.rl affoot of fill ncl(lHlonnl hell of r..1:1 in L;'J'U1
fir ~'jl)lcl IlOf I1Ul'() ch:(;J'cnr;IJf: }'l'1d<.lly nncl'bocoJnC8 :!:;()L'(} d:;wli \Ttfly :;0,. (:;:,10 l);"r:i~;, Y.;;,.
<'lHl1','IL1fJCll, .J.n.: IiE;ff(]Clii I)f' th() .h1Onnt 1:1)(1 J)1r:Gl':11ll1!;!;111 of·l'\,;:lllfl'll 1wl J\::,jfTi'"
j j lU!i·'l':Lll.'". IJ\,) C;l'O\dllg SO:l:.IUll on ',Yh;ldn of CorYl I'net Ui'Jl'jl!i~ \liWi.t, II .1<:\\1'il:'1 (J:!'

"'Tic'II'ILI'";':'1 J/(··:""h·j·1 fiO l' ")",'j1"1 ') r},I() T'-}'.) 1,·:;"~· ')1' ),[,),(,\,'1' 3'1,' Tlf) 'I q ."., 'i (>",.'"., '.' • ,- I••. ' - . ,J t ' , . ~ $. p '. I· .• "t J • ,t~ •..• ,. I J - l ',; _ •• ' ,I ".

:' "i" :'c·;J.~/ I no 1!.[:1()-/·J]'i!'nt Di' tlld f01.'ucl"'.ct chClul("[ :fOlIo;, fJnl !)IO :\./l~l.:·,:;ll·lt (jl'

'!,,:' l;l)~.' ell.,' .i.':~jon3 ~n.l.'ln,:; L:1c) 10 clryf.l lJI (~L.I)din..;t1lO Jul.;.: ;':.L r"lh!' (;~
" ,



,Crop COl'respondonta1 estimates of condition \V8re obtained by the GnnC(H["l
G'oV61'nment at throe' different times during the gro,dng eoa80n--May 31, Juno 30,

· and July 31. ThE! official crop re~ort of the Canndillll Government was iSGUGcl Ill\out,
10 days later. It would thorefoTl~ bo possible to oupulemont the June ~50 condition
figures as reportod by the correspondents with moteorological data up to tho dDY
prior to the publication of the official crop report. Ac6ord1ngly, two sets ,of .

.moteorologica1 variables were computed, ono representing the weathor prov~iling
during th0 10 days bafora the dato of th0 crop corrcspondents' condition raport.

" (that ia.t the period Juno ?-1-30), tho other ropresenting \Jcathor conditionoduring;
',' the 20 days preceding the date of reloase of the official crop report of the

,Canadian Government (that is. the period June 21..July 10).

Slow c h.0.!1EQ!LIrLj.h.~ Re1 Rt..:t.QLL!2b.ip'y...p t rL~n....l1ep 0 r t e(LJ2.o.Jl c1 ill 0 n an d IiQJ.J:l,
F~!19. Be.t:iQ.Q.!L.~·~('':~!~~1~.K~~s:_t,91:Ji..J)~'1LJ i0.0..: Psy chologi cal f ac tors? such as tho off ec t '.!

of the previouLl year's or previous yearsl lovel of 'yield? may influence tho'cl'cp
reporter1s concept of an avorage or normal. Shifts nf acreage, changing mothods'or
cultivation', introduction of ne\-, varietica ma:)" cause slo,." changes in the general ,'"
level of yields, ae well as in the nature of the rcl~tionship betwoon weather fac-
tore and yields •.

Since the early t'!!enties, the continuous 'iJGst\mrd shift of aCT'cas8 has cornet
to a standstill. During the perioc1. cov,':!rod by the stuc1.y, tho slight w8stwnl'd
movemont during tht) earl ior yoars has been folloH,')d by a 81 igb.t eaGtward trond dur-
ing the later years. ~ small part of th~ wheat is grown on irrigated land.

A new rust-rosl st:tng variety of wheat, Thatcher t \'/ilS introduced com.111tJt'c1ally .
in Canada in 1935. In 1939,. Thn.tchor ",heat \1aS groHn on about nine million acres~
ma1.nly in Mani toba and in the eastern part of Saslw.tcho\'lon.. i'li th respect to yirlq.
und drousht roaistance, the new variety seems to be about at par witn the standDz4
varietion. However, Th8.tcher does not appear as leafy an the standard vqrietico ,',
and therefore does not look as well, and it is entirely ~ossible that crop correB~,'
pondants would at first tend to undorestimate both condition and drought resiGtan6e,

\ . r ;.
~iliTHOD OF lJ~ALYSIS

Gener~l n~Iks on th~-1eoti~~f llY.Dothes~~:In the preoent investigation,
the principl~ of testing a rather rigid hypothesis haa been adhered to more otrictl;
than is custo~arily the case in the study of weather-yield relationships. Many
analysts start out by plott ing final yields <'.gainst a large number of monthly' means

.of temperature, rainfall, sunshino, humidity. etc. Thoso metoorologlcnl eerieo
which. show an apparcmt correlation ",i th yield aro then utlod to constr,uct forccD.l1L·",
ing formulas. In other words, the proceduro consiota in selectinG, out of D. lnrL:c

I number of sories originally considGl'cd, that s,~t of val'lablClG vJhich yiolds tho
highost multiple correlation c00ffici~nt~ Tho tasts of significanco which arc
f'.ppl1CDble to a hypothosis consiating of a nUJnbor of linonI'ly rolatod vnriables
seloctod a priori or drawn at random do not apply to f>ueh cases. '.rho Groatl;)' in'-

, croased probability of obtaining stl~tcd high correlnt:!.ono from random data tmld t:
to rodll.co drAGtically tho s:tgnificnnco of correlation (~o~~ffiqien'ts obtnlnod. in such

,a mnnnC'r '1J1/. The QDmO obj ()ction o.ppl ios to tho B,~loction of curve tYI)OG and to
the com1)tnution of tho l1roclictor 881'io s ,d tjh roforoneo to th,l nnmplo. rpho rc;j ;;2--
t1.on of tilla IJOJ't of pl'oco(lnro does not imply. of coursol that "ond cnni1ol! J.,";:.'n

'from tbo dC\.tn.11 It f.jiHlpl~t moons th/:'.t tho correlation co()ffio:l.onto thun obt/drl",i .
· eto not hnvo tho Git.;nificD.ncG· \'Jhich 10 usunlly attributod to th01;lo
· -•..•._-_ ....~.._ .•._,------ .•.-...••.._---_.~-_ ....--..._--- ...-.,.•....••_-_ .._._----_._._ ..•.-~~~•.•.•.....-..._._.- ..~-.,...
))1/ Ho (';oneral. SOlution of this )!l'ol.Jlmi1 has blHm put fon·ll'rd. SDlJ. hp\1,~v'11'1 t.), ..!
d1.seur,01on by n •. .J\.• Jj'1shc:r. in liTho Influence of H~d.llfnll on tho Ylo1t1 of lrih:,,f; :'{;
?othulnul;o(l," }lhll. Tl'Hno. of the Hoynl Soc:l.ot3r of' L0I1(1011, Soviolll1, Vo1, :'1;" J\)'L.
:i.':'. 9'l·-0(j •.

.,!. .' . ,
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u. S. Df.rA~H.1Et~T or AGAI(.iULTUIlE NE<k 43003 BUREAU or AWICUt.rUAAL' E.CONOIIIICS

l';.;;. 0, r"",,,ec:"'·;"-ll. J't'n. CO (1"~rt:'-l1A 3), ll~~ a&r:f"sd.n of Yl.old on
~•. ,·'lt.I<., "I ifc',,' W. J.tC~r f.J"Jvln, If to 011Of l' ••U$f,so~rtJ.
f1 :}H.:.t!.C:l.,'

'" .. '.':-::·:L~.·..1\..r': ~r) (~', '~,11'll 1'~)~ t", r.':c;u~l'ton of Y1614 en
. r. '\.'ltl~ .••u\ .110.:10 hI. r..."'IOl:.G>l ;;n~lpUnU"11 1!l11 Oone'"ll'.

/ . ;

1'1g. G, flMJr.l\tcl;-tjlJJUI, Jun. 30 (rGr""l1A II), I1H 't!'~ruoion ~t tltH qr.
O~;i~Hl~n ~, ","0 :lO,tftor ll;~J"ll~ XU6"' of h,:.,~,.:"_ct
l'uolr,lI"~IM &ll;{ I'fU(;I;'ltLt!;)D fudrop tb 10 Lv" bin'> t,
tL. r:l~ort, ..

J'l«o 8, l1b}a~1 J.i') ~.) (rJF"l..> 16), I1t' n:!.'~"lc~ 01 t'o"~""
C:.1aUl'::"1 r.~ J;;:a:'01 l-J':'l:;:.;:-:r~t rr.;:~:,lt!'tl :1. r. '.L·:' I. t·..
tea';!l;',: XrqJftcul ••ro rult,. let 1.0 L;" Id.'~ 'J ~" I; <l~
Uti' ~ O-u\.b"\b •••.



';
. ", , Hono of the mnj or hy:p0 thesos uood in tho prusent atuc1y was dElri vael f.'r;)~i1J~;L

" ." 1 datf!~ Tho cho1.co of tho woather vAriables was mnde iLP...r.;LQ.EJ .• UnfortunatDly. Hi
reasonable woll-founded hypotheses were aVllilnble as to tho exact shope of OO!DO of

~. ,the regrsosions. Curvilinear regressions of yield on condition were expootod on
", tho strength of independent evidence. The genentl shape of the ret:;ressionscould

be specified ao an increas1.ng function of condi tion. bent concave upt'lard. It "/DS

':,. 'anticipated. ho•..mver. that for tho enrlier reports tho curvilinoarity of tho .'
condition-yield relationships might be blurred by errarD; it has beon poihted out;:

. furthormoro, that there is usually a tondency for the curves to straj.ghton out; DO
:~,' : I harvol3t time npproacheo and prospecta of' bumper crops become apparent. '. .Il~art i'l·OJr.

....... those considerationst 'thoro \V8fJ no theoretic9.1 reason', or oll11'):trical Q'lrjelcnc-J e;-!'lcn

(. !.l-_RtJ.9.rJ:.t \·,h:l.o11 ",ould have onabled one to spoc1.fJI' the exact mathomatical form of
tho rolationchip. ,;

,:',

In a case like this, it 1s usually advisa.ble to divide tho available dat,p.·
i.nto h/o independont halvos. to derive a hypothesis from tht1 first half and to tssj;

.i.t on the basio of the second half. But thisia possiblo only if enough obsorva-
tions are B.va11ablo& f ,.,,:,: •

If a sufficiont number is notavaHD.ble, a trial hypothosis must be fOl'mu·~.
. latod on tho basis of whut6vf.n. ..·:~J_Q..l'i knowledgo thero exists rogr.rding th\l nature'
of tho rolationship which is to be 1nvostitjated. If the genoral 13hapo of the ro1c--
tionship can. be spocified only in vC1guo terms such. as "concEl.'\TG upward., U it 10 '
customary to fit a simple typo of curvo to tho dgtn, such as a second·-de5l'OO para:~
bola, with tho further restriction of a positivo coefficient in ono or both tcrmD~
HO\ofOVGr, the J;JJ29 of Qm:Y.Q must be opecif ied QYLt9.J'J. f1nd \'Jithout referenco to the
somplOt whcrG[1,s tho values of the parameters arl3 cstimctod on the basis of the, .
oomplli •.

. If .frao-hand curves are used, 8. similar degreo of dgidi ty of tho form of
the ori.gi..na1 hypothosis can be npproximatcd only by an oxtrdfficly consorvtltive tiC\)

of thin mothod. For tests of signifi.cancG to be applicablc, the asswnption must
1)8 thr,t in. tho process of SUCCDsstvo npnroxj.mcltj.on, the curves have b()(Hl [)(l~.pt('d to
tho date. only to an extent \vhich t'i'ould be equivalent to tho chnnge of tho cocf:Ci-.
c:i.ontn in a mf'.themRt:tcnlly specified relationship, \4h:llo tho IIform" of the :r(~l(tti.on·'·
ship ho,s not been l)(;l'mi ttod to be influenced by tho f.H~mplCe . .'..

In view of the paucity of c8X'tnin datB~ hot"revor, it is often necoBsP,ryto
violate the principle of El rigj.d. hypothesis to n cortElin extent. Minor mod.ificn·"
tions of n!1 othcH'\'1ise given hypothos:l.s mny havo to be introducod without bonofit
of a furthor independent tost. To tho extent to which ouch modifications are mrdo,
the o1gn1:f:\.cRllCO of tho corrol[>tions obt{lined 18 reducec!. Strictly (rpoddnG~ if

t: ,..,..tho signHicnnce of a hypothosis involving s(JvorHl vndnbloo con bo ootnlllicl1od. onJ"r
'.' •.. \<lith rcferonco to some of tho VD.l'if'blol3t it doos not 80em ouffic:lcnt to l'o.j:]ct U'()~">J

~mriablotl' which nppot'rcd not to be signific!)!lt \\/hiJ.c rot/:d.ning tho othors, . In Qjd,;j'
to nt tho l1vn:1.lnblo mothocls of otatiGticnl gonorpl:l.zClt:ton, tho 11.\r(;Llr hypo t,jhlS1 C

. I~O a \lho10 must bo thrOtm out, nnd tho morc· rostricted hypothdsiG Inu,ot bf3 tooted on
'.. tho b(1.oio of indepondent mntorinl. Vury of ton, howover, c1'~\tnf1ro not l.wniln1l]o in

B~lfficion~.qtwntity to pormit thioCi ;

In tho proGont otudy c[\.1'o vns tnken that modlf1cntions of tho ori.:;inl,l .lJ:''''
:p~)thooio tvurC.:J confinod to minor l.'lOPfcts of it. '1'110 fitting hi' .m.n'YQQ jn~;~el'.u 07'
r;[--,,'[dght linof3 in tho Cft!)O. of (\vcJ.'r{:;() mllximufll tOlf'IloratUl'o GOJlotlhtoo t.I,,) C;\I ..jl.'(.-'
:d.(.h·t dcvlnt:l.ull· :fl'o:n ttw ori{;:l.rwl }lvnnth(Jsis. !IO\IOVUl', tbo C1l1."J:ll L1U,.'" l~ in IJ1L
'.~I'.(}D 1;j l)::'l1'oly f.~:ic;n..if:i.Gn!Lli, owl oubotnntinl:1y tho oml8' (";01'1.'01 nttoD coofYi l~:l:'Jli~;,
,.',,)}'l'oct;(;Ufor t.lid 11\11II1)C1' of COllotnl1tn HUGel, \Jould In~o lllwl1 ()ukd Il,Hl \f"i Lit .i ,i"':1.·I'

·(i":Y'GGG:LUJlD. It ID ,11rJ() l'ncogJ;i.~~otl th'd; tho tuoo of 'fl'llO··!1;1n,1 et< \'Vl:(\ in j'l', ,,!I;; 1.··."
ct th~.(~on(1.'i.tJ[)li1/:iQ:I(1 )":"l.i't\'ullc,ldlJn rn'OUUlii,f.j cOl'tL11n (I:,q:U1':: \:!ith re:!,·, , !(") l·:'

·l"I,·1, ,-',1 ),·1 "j,l 'L~··· L)'L' "']1 ' 1""-'( "'1'0'."; '),---.-'.' . ,.J·c:,.- L. "~J '. v .~ .•. _.;4;'11) l,,I. ..:J..--. l>
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!'\c;: \I;, r,',,,,'lC:;~lId, .f,u" :\0 UOI': ,h C,), Not R0l!;l'ulio:, of Yiold on,
~:',Htlo~ It S'tH ~>:lII'r~'o:\C,)': 'l:l'NOir,1tnUoll, ani PNoip1tll.-
~Ic:> c"d 'i;":,,,~t"~3 {"J'1"i> th3 10 L>l;iJ hi>.' to ~h. Ils.,o~t
'·3UI. C•...,ll.L .•-~.', j . : .

.'1,",1';' An,',II:!, ,""J ~O (!\'r.lll~ lh),,1l'~ fJe, •• d,,, of notd on
C:nJlt!, I ~it J~.·li.'· ~'}Ol r':'",n:-.~.,::".\~l"l;,,,ll,ttlltl:'ll\. 4',:111 I'1'e.o1pHu .•
ttr.l ,,~.:'-...,-·t"=t'H'1Irl~J:!'" t~,~ f.!) n.~lur'rlo~' to tt:Q Rale!),,, of.
t1"} ,": rl'd:1. .:;o".P Iil':J'1;.>C :: ·lll Cr-:I'itr."I.to .

.l'i~"10. Sll.lo>.lch£\lon, Juuo 30 Uu,;.,,1a Co). rut I:u::r.,,\'," ot nold (,'"
O~l1tJ1ttOil &t JUU3 ~')J Fl:.;:.ov.:·-t\il~,l f •.::d.~,ttl.i.tLrllt t ..do f-:.:~..I!,lL: .•
tll~n t'll!! i(.t:),H.Huro l.u.dllg tLu to h ,lu 1-.•.101' to tJ.:J l':..!c;:,;,; (·r

"th~ OtUeL,) C{jOl nJi:O,t r.)I~ G","'I"t"

(Jua!'.lt('L.,'~··:nl ,11:'1) .3Q (Ll:.:,'t~~["). {,..;-t r:",~:(.Jill()a \.if 1f::1.1 0'1

Oondltlon at Jute, :~lli. ,':c.'""~,'ll;.::,I"lt"\tl~,, ~:', I", t!', 1';
't'13'Jl!rI;,r: to tt 0 n~!':'ld. Lilt Li··.~r"ljQ\l ):11L.:.l~~';JVi, It i. f:\
Oellula"I" '

,',



1,_",-;."':' "1")c •.;(1'.1.n W'.:1 nc1o}Jto;l. A Jnult1.plo l:lncar 1'0':1'( n,dn'; f)l1\lnt;1()il ",i[' !~ 1.,[ ;,'; ','

l.hc'ol;;;·'l'vut.jrmn •. '!.!'o1' tho(J(! (;1:' tho dC'\;Ut'IIlLlint:; vm'h'b.l.cn ,,':d<.:i~ W~:L'Cr;;:.F',;.~L...'. t',r)

01101': n. c~l:rvi.l:tn·::m' rl.ll:J.tionnhilJ '''lith ·tho (lopol1dont '\T[lr:U\olo, not r",C;l'G!wlo(1 r;lll'r::i

: \'/01'0 dntwrr.d Hcel from tho rc fJ j, dual!;l b? 0. f.lor iC0 of' gl'f'Jllll 0 c.'\Imroxim;; t ion B,; T'n:,;:; (,
. '::nrl'pro;;,:i.'nnt:lon:; \'loro guid(}cl by a 'Priori oX'pcctHtiono no to q10 form of tho r<l n i;i en·

ships, whilo tho stoopnooo of tho curvoa and the degroo of ,curvaturo were dotormlu21
" from t.ho gl.'oup E'vera,:~GG. '....

", ; .

. l?.9..1~~:r.~o.~~rL_fQj;.r~l..))ot.Q!mJJ1?tio..n: 'rho oqunTc' of. th.o mult1:pla correlation co··
efficiant (or indox) 10 used rather than tho coofficient or index ltc01f. Tho:' '.""

cQunl'ud corrolnt·j.on cop,fficient or 1.ndex moe.ourOG tho :pOI'OCn.tflgO of tilo total ycm'-
to-yom~ vnrinb:11.l.-ty in tho yield data that ·1s aGsociatcd \"ith tho dotormj,nlll~-;
fnctorG--COlldi HOll i'l1d on8 or more weather factors • . .

/ .. ,
" l'

;

'I'll.J di ~tl·J1.1mtiot1 of the 111\11 ti}')lo corrolation coof'f'icicnt is very ekc,,", in ..
r,[:mples, nnel fithoro' h 11 tondency for tho multiple co:rr,'31nt:1.on cooffic:icnt
by th,o semple to be in excess .of the correll1.ti.on existing j.n tho ul1i.VOl' so Ere:!

" \"hich thc1 smnplo \'10.8 d.ro\m, 00:900in11;y' ,,,han the uWllbc.-;r of ,Observations is r;!11[\J.11 OJ'
the l1.milrJ01· of vnria.bl~')8 lnr{;o. It 1':J/

An estfmnto of th.o multiple correlation. coefficient corrected, for binn ','1[1[1

compu.tod fwco·,.'d.1.ng to the) formula.
" ,

, '

(ivhoI'O N' is tho total n.umber of observations, nnd ill the nUr:lbor of const[!)l~·f)
utlod) 1'!l/ I

:12.ost!l....QL~.tgn.:!fj._Gr....'}Sl.Q.:' AppX'op~into tosta of signif1cllnco W.H"ODp-pl:lod. [11;
eoch stop of th,; Elnal~Tsio, nppreciating thG fact that the tirna sori06 used lM'Y n,:\i

. bo otrictly rnndom seriao.
/"

In ·testing the eignif\canco of corrolation cocfficlont~ or indaxoB.
Sno(lecor's convot.:l.ont tabla ims u80d 14/. Th~J Bignif'icnnco of f'.dditionnl vrl':!11)}.c~~
or constants introducod. in tho anfJ.lysis \'1(16 dotormin.(~(~ by mon.~1G of tho .fc.lJolilng

,'teat:·. ' '.

j:
(
I

1.9../ •.

I';' , . ,

11' roprcovnto the total numo,)r of obs~rvn.t1onfj, m1 thi.~ mWlbl1r' of c<))\ntnntB
1'ovolv'Jel in tho lnrgo~ \Jot or Vttl'ia'bioo; 'end m., tino munooI.' of' conBtinnts 1n tobD

• i-J . ,'.

nrnnllm.' £lot of vnril1.LJlou. B? th:l.s tontt it is l)Of.H,illl.o to tiotol'wHw uhc;l;:lUl' t}l,'j :'). 2 -
(~;l'OI~f.\O tn it'" tor l' ) cl>.uSiJd by tho inclusion of nn ~~c1diiiional v[~l.'itblu (OJ' COll::kjj;

.In t,1.lrnificnnt., or \!h.;tlwl' H 10 probnbly due to rrlHlorn q:ffnctn •

. :i :~.7'-i~';-(:;Eio~'TC-;--f::)lJ~~'JS"of"-r5orj:oIi~t 10)1-AnaIyc l~j~~----:-''',--~_·''-~~''---''-''-~--:-~·''····

}.?/ ~llc(l()cor" G. \T.: ." Gt,ntir.'lifcol l'ieUlOdr~, 1~i~3(J Ot1.o, p.:-VlG
'!~!I 'llji)r)ott, L~ll.C. i· 1.1'110 1I1>.thcclu of' B~['.ti[;ticn, p. '~~Di3 (;'11")1\::) (lj,d (li,··::\<t) ::,.~
ml1JCl' :)(1 tlnelc 1'~11 I' jld n ;.l,ro flPi'Jl~t ;i.Vt.) ly, in ~-'111)13 IV. 1)]). ~:~i() .;][);) (1 f j l, .,'. j; i, i, ,;,' I ;

II~it;lIlij "qC1 t ildllocl."] fIn' .HIJlH)[)l'eh \'lol.'l;;ol.'~l.II ? th (hl H i on I In:3l.l•.

,..
j'I
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I,

. i.n certnin cnGen, it soemod desirablo to eutinbHsh tho Bi{~l1if1c~,rwo of ,1(1

',' iacrenso in the corrolation coofficiont (or indox) obtained ohon oubstituting on:3
, dotermini.ng variable for anotht)":r. B~r t~xtrome gOC'ld fortuno, an unpub11shod pnp0r i)l

, ,1"rofof38or Ha.rold Hatclling was available 11/h1c11 gives the solution for the linenr
caBa, lQ/' ". ( "

Lot x21 a.nd xZtl be two alternative varj.a'bleB that might be u.sed to predi,(}t e.
. var'iablo, xl" rl ia tho corrolation bot\lreen x2' e.nd xl' and :t'Z ia the correlation"

between x2" and x10 The problHffi is whother the diffcronco between 1'1 and 1'2 la"-
significant. v,~

The test, derived by Rotelling, usin~ li~hefl~ t: ~~as follows:
. , ',.

'."'",-',

.. '

.-.',f

.i' ..;':'\:'1;;'

'" ",. 1
1

."';

'"

wheI'0 n is the number of degroes of' froodom, X'o is tho corrolat:f.oll,between x21and
X2", and ri 1s tho determinant

1 1"1 :1:'2 :.~ .
" . ~.' .

1'1 1 X'o ",: I

r;j ro 1 ','

The absolute values of rt and 1'2 are used In coml:mt:l.ng(1'1- 1'2). , ,. ,
SUP'90S(~ that XZI and x211 are altcrn~tivo variables in a multiplo sct comprin ..•

1ng, 'n Rdditirm, a second detorminaat v8.ria'blei x3. Instec1d of comparing t~10 . ~

m\lltiple corrolntion coeffici811ts, ono can campara tho simple correlation coeffi-
cients obtained by correlating the tHO altornative variables sGparatol;y' with tho
:rcsidunla from the dopendent variablo aftGr eliminating the effect of tho detormi-
nant vad,able that is common to the two a.l torrw,tive regrosoion equations,.

Lot-

where '

.•..

,·and

Z:3 I .= x28 + Ax3'

IllZ" = xall + BX3

A :: ~~X21 JC:3).

S ( X32)

B Cl S(.X2~'::0)

S(X32)

, . I ~ •.

" ..

,,'

.,.
;.

I; ,

.' j • ~

'" .
t' •. '

,- .~.

" ,.. "

~•• I

, A and B .D.I'O detorm1,ned so that:'.::!' and. z3. ond z2" 11l1.d 213 llrc orthogollnl
(S( ZZI ~:;3) :,:,0 and S( z2"z3) .::::0); that tap \"0 add. to :'}::J' nnd x2", that part of tlw .

. ' vUl'lo.t1.on of x;:) that ia associated \lTith x2' t r8Sp~ x2" o•

.' "" .

'1'1\01'1. tho line xl.~ a··(Dc3 is fittod to tho data rmd t;ho 1'o01<1\1[\lu (v)
'eomput nd t,

iTrr l'~f;~;~:-ik>t 01i~;{~'1E;BtlldY:-~~'ti:;d~~i;~"Scl~7;ti;l~--'~;f-V·;;;.r~,tj'~;;-':r~;'~:-\)i,;'~;'-5-;~--~.',"
dlGt:1.o1\ \Hth [lOtIO GomJll~Jllt3 ,on tho 'Goneral lll'ol,lcm of Hut!j!J;\l~~'J ~)nl'r'lIh:tt:l::, II ;:'~l',;ic' i"

in tl::~,nnnolr3 of li::\thci:1nt:l.cnJ. Gtnt:teticG, Vol. Xl, Ho. ~~,.~kpturnb()l' E't[U.
I" • < •
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.,

and compare %'1and :rZ by the t-·tost as b6for~9 CX~(~:pt that 11:;;1 IT-4 int;tda CD.~;),
!nstead of IT-3 j,n the case of the simple corrolntiono . ',' '

In t(1)lo 1 aro sho\\Tfl the basic data utilized i'l ontv.ln.ing tho i'ol'CCn'J1:,:l.ng
formula in this study~ For Saskntchowa.n. the yield God,oS \~c-w t21~nn from C.]\
'~hson' 0 stucly; tho reviGcd figuro for 1937 WUtl obt8,in.ed :l'rol~lthe Honthl;'i J3ulletip :
Of Agricultnral Statistics •. For AlbertI?, end Manitoba, tho last publishod. figure:>;
fTom tho J.1onthly Bulletin of Agricul turnl Stt3.tisticEl \'!ero UG8d~ rr'he 1.'ov1.::',0t1 fiO'1.'lln

'for 19~3f3 and 1939 i'rere taken from the official ere» ropor-tO, SG}Jh:r.boI' 19~:,~Jnnd. l~VC;
rr~,e (h~in for 1910 are the preliminary estimatos 1138u8<.1 ~11. Scrptembc:c •. Tho Co.fw.cliq,
yiold dnt/a refer to acreago 80\'11\.

.~ ··17

Let,
..•.

, , ,.:

1'0 bo the correlation between z21 and it'
~ >'

Zz •
\',; , '1;'l. If " 11 II ZaI and 'If. ;

;,1 r2 \I 11 II II ~2 II ana "V, '

DESORIPTION OF TH3 ~ATA ',,..

Until 1930, tho lOO-percent condition of ',rhent \1[">.3 def1ned FJ3 the cond.itio:";.
promising tho average yield per acre of the -previous ten yel1j'fJ. 81 Il':;C 19~n, the:
c~op condition of 100 percent is dofined mor(~ vnguoly no Qqual to ,\;h:, l!lcn::.;-t1.mo·
averoge yield -pOl" acre ~It

, . A stntemont by the Dominion :Bur':Hlu of St;:·tiBt1,c8 :rOr;~'l'll:i.ng thr; pro;12."o10 '.
effGct of this chango in d.ef1nition 18 nvailnl)lu only for U1d :)!oor H<W ;';'U ~ Ac--
cording; to this statement, the actual cond,ition giv0n 0.1. t.lw onoL1 of thD old sy~~t\,,:~
woul,d ·havo boon oqu1valent ,to the fol1o\vin(j; figurcs on t.lw bn8:ls of' the ne',{ e;JBtcLl:

ComIlariaon of Condition Expro Bead in TCll"ino of (R) the I'r'~-d.OU.8'
Ton-Yoo.1" Aver~{;o 'Y1c'ld c.ne. ('b) the: Long-Timo lwer,1;:,,1 Yin)cl Per .:'~Cl'O

------.#----- ..-------.-~-_._-----..._-~---~._--_.._--~_._....'-,---_ ....";'....._--''''~.''
Ac;tUD,l H;yrH)the tical

(n) ,(b)
(Old S'1stom) (H01." Syr;tnm)-~~------,.._--~•..•.~-~ .._--------~-_._ ....•....•. ----~_ --_._-_ ..•.--.-.-

Provinco
.. -----------, ,

Dato of Heport , , D:i.fJ:~

i,

'~,Alb0rta

, Hnui tol.Ju

"

, May 31 95 97 -+ 'J,:,/

JunG 30 90 D1 +. 1
July' 31 88 03 + 1

I

MEW 31 91 ,9~) 4' ')t,

June ~'iO 89 ' ~J1 ,1, 2
July' 31 8G on, , 2' i

~.,

, l

. May 31 99 ' . C':'" t"j l,J "

," vune 30 lOB ' , . ' o~ (),.lJ ,

Suly 31 lOO ; tH I)
, .!-_._-_...'---~~--_ ••..

, ' Only in 11~,nft~1:Jn10 tho difforoneG' l'.p})rcJcip.1J1.o, /.(IH'cov·,n'l· '11, 1D t:ill~,'dn:jJ1

,\lhothol' cn'qp (iol'rn;:~)ontlQnto :pr\ic1 ml1.(~hattontion to th:l.r:;'c:l1:n,\;) In tiill (1.,fluit1('1'
t.ho lOO'-l)()I'l.~Ol'.\', GCJ'l'l\'\i,t'j',"ll. -I'i"'I)C,"'j"rlC(l 11' n1"}'V c' 1">'11'\''''.' "''' [,I"".,. t~, ,j' ',,11,,1. ",' j~l •• J .•••. ~ .\1 , ,. (. ~1I Io'(~ V.l..l\.rIJ ]t~~i •• J ~ .• _.' ,', ~\"I'·\·' l., t

'\),1,j\'': (L)l'lr:l~j()l\ Hcloptuc111Y thu Cl'(l!J l.'':;l)Ol'ti1i{; C,Ol'V1Ll!, tl1,! 1;[,,)•.: (Ii' }(11) ::,',,";: :,1,
;~')jLl. i.tj(j!l In C!") r.l'\n:l o.r Cl'()I> C:Oi'nd,p()lldl)ll!,O tn fl.l.\:. Y~j Ii. 1'u1.11" ;:1.',': I Co C ;i,:',';;,
(:o"'i-(),:Un::1j"., l'i)!)l'O::,lIi:11tclrl noL to Lb'.) lonr,',t;']I;1o I'Ve';' .:\)t li,!t. \:0 I' J\ln.~;-L;',·

.-~". , ..,- ..
'i ;11,1 ').' ~ ,\; •. :.1 I :,. ,,'i L
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"n()t:~'il." condH.l.ol1. \!htcl1 '"ould lnrHcttto (ll>;.,vc ••OY()I'P~O yiol~l. pro;;ponl:r,; 'L()p;'~;;i
\"id r'. Sf) 1"0/lfl 0 r CorJpl 0 toe l'Op l' ail lU'O npp o;~l' 't 0 bo l~~rg(~lY f 01.\:\0 t tc;r1l"!l0 \ t): 0 c,,~. I" r: :;
crop io eppraioocl in termlJ of tho 11normDllt CCl1cUtion, On this assurnpti10n it \."lrJ

, doc:tdcd ,not to convort tho HeuX'os prior to 1931 to tho nOhr baBis, . or V1C,c vo.rr:r ..•.

J~ano data concerning Gubsoil mo1.sture -i"ere nva11o:blo, recouroo t·ps ,takon liO
the indiroct represontation of variations in Boil moioture by ono of itG dotermlDont

l.factors, proso8.E1onal pr(3cip1tntion. UndtJr thf) climatic conditione prcvailing in thu
, Pra:!.r:i.o Provinces, tho moisture content of the Bubr30il DPIlofu'B to be otronp,ly c:f:'- .'

. ':focted by the amount of n.d.nfr.ll recd.vcd dur~.ng the months of Sor)tember, OGtober, ·
and Novombor of the year :prococ1.ing harvest 'JJi/. lJ.'he woighted aVern{i;o of fou.r Gt:J,-
tiona (S\·Ji:ft Current. 13uttlc;ford, Q.u 1 Ap1!ollo' and ~·1oo'se In\~, the lHt~er usod tdco)
\vall uoed trt .§nJikl',ts;Jlo\'lrtn. ThiEl \'folght:\.ng correoponda approximatCJly' to the Mctribu-.
tion of v.creat;e unrla:r \'Iheat. in tho province of Sas1.mtchowun in 1929 lR/ ...

In Al~LB1, the simple D.V(H'HgO of. four otatioDs (Edmonton, Stettlert Calgary!.
Lethbrid.go) was used;. Thio somple, though ll,dm:i.ttedly too small, may be con:1idol'cd .....
as fairly rE:proscntntlvG of tho spring Wh8t1t 1'ot;ion of ~\lberta. It is true"that .
part of the acreage th~t io scattered in the northern part.of the province muynot
bo adequatoly represonted by weather conditions at Edmont¢n~

,
rrhe rainfall records at Stettler are not complote. It 'VIas necessD.l'Yp there-

fore, to substituto tho nvorage of. two. neighboring stations in tho following
instanceB:

"

Nov\.~inber
Nov<3mbor
Hov"mber
Novembor
Noveml)cr

1928:
1933: .
1931:
193['5 :
1936:

. Lacombe and Hanna
Lacombe Dnd Coronation
Red Dcur and Hanna
Lacombe and Alix
Le.cotlbtl and Hanna

.-, -.'.) ..

i'

In Hnnitoba, tho avorage of b,ro stations \..•a8 USGd (Mordan, Ex-pol'imont&l Ji',!n1t

and lHnnedo~;:r:- }~D.ch of theso stations io lOCCl.t8d in a. cantor of \<Ihcnt prcrluct;icnl

and was·considored representative of about ono-half of the wheat acreage of tho
,pro·\finco. ThE) whoat acreage of Mani tabu is much smallor than in the othur t,·;o pJ'I)V"

lucoa, and tho arca devoted to wheat doeG not cover a 12!'ge territory BQ). ,.
'. ----------- •..,; .•....----.---.-, .

2J1./ SOUl'COI) (nc:ro£>.go)':
. ilrn:l..tobi1: Province of Mr.n:ttobn, Dup. of .Agr •. ti 'Report on' 01"0J;o, ] ~)~';:J
';"P fhe".l'tcllO\lnnr .Anllual lio::lort of the DEJP. of jig!', of tho F.rr)\r:jll'~(! of

8'nf1i~[!.tcllG\KU1.' 1~;;:J
. .hlb,J1'i;n: Comms l'oturlH1, 1 ~)31

;:0/' SOH:r(~t.)n :
1~;;~')....~)',-:
1S:08-~39: I

• , , I'

1;ontl11 y ~cerll'd of ·lictoorologlcnl OL:;;n.v·n.t i.onD
I·ion tilly ~loa tiwr Hnp "I.
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Totol pr\'"JcipHr.tion and nvcrngo mnximum tcmpct'r:.turo servo - to doncribc
\'JOHtl1tJl' conditione d.uring tho !)\.1riod immcdif'toly l,rocoding tho Juno 30 conditiion

, l'oport 0

Tho motool"ologicf'.l st.ationa a.re the same as for J)reaeaaonal p1"ocipi taticn.
•',:~Ior 1'eHGOnfl explninDd l'.bovo (p.9 ) p t\'I'IJ alt01"nnHvo periocla "101'e Uf3G(U tho tcn-dDY
, ~pOl':tod from Juno 21 to Juno 30 t find the 20-·dry y:Jeriod from Juno 21 to July 10. mJ

, .." Precipitation wns measurod in totl'\l inchlHI. In the caso of tomporflt'~ro, OVOl"ogo
, daily maximum in dogrGOB FFlhronhci t \1['.13 used.

./"

No· (~omplcte records I'egarding temperature during tho poriod, June 21 to
, July 10 \IIoro c.vailable for tho ~rears 1936 and 1937. In each caso. the tempor8tUl'O

of about 2 dn~'a out of 10 had to be interpolated from nei~h'bor1"ng dnya. Forthcn;G,
fJUH10 yo[),n'l the Obf;cX'vat1.onc at only t\':o stat10nG (Calcnry Emd Edmonton) \'[01'0

av~iilable for Alberta. The a.vern,~e of theso tHO stlltiono IofD.B adjusted on tho bHDlrJ
of the'normal. avorugo maximum temperature during the poriod for the four stutionfJ-6 '
In the CEIBO of the precipitation data, no such adjustment wa.s mudo, as the aVOrll{~O

. .1nt0rlocal variation of rainfall 10 ineignificn.nt in comparison \;,ith year-to··yew!.'
var1at.ion und local variation in oach YGI.lr. gg/ '

~'lYpi.'1lSl.tiorLPLthe J)atFl,: Thoro may be a qucstion ",hy both total p:rocipitCl.~ '
, HOll nnO. averago maximum temueraturo should havo buen ul:wd to doscribo ~':oathor cem"·

diti.ons during tho pEJl'iod :lnt~lCdiatQ1Y proceding tho June ~mreport. Thoso. t1i.'o
Var-inbloo uro h1.ghly 1ntC1"corl'olatod, and th81'0for8 no (;foat irrq")ortanc8 shOUld 1;.0
attributod to tho Dut reGressions. The additive correlation method cannot:alw~ys
s8tisfacto:t'11y a(~count for tho complex intiorrolation of tho offoctG 'of thoso t\JO
fnctol's, I!1xporip.18nto undor artifieial conditions hove sho\m thut ovon tho h:t!.'hc.;Jt
tnmplwal,uY'()s oxperiencod 111 tho spring \-,hoat region do not m~~t,?r:lnlly affoct t,hc!
ero!) rn'ovhlud tho InoistU!'G l3uDPly is lJ1oplo. l<lodol'l:l,tcly high t,)mpcratUl'CH31 hO\:t;VCJ!,
inny couso consicloraulo dmnac;e 1.f the mo1.sturo stored in tho soil is inlJufficlord;j, :

In 0l)ite of these conddo!,ptions, it \"as thought thnt tho incluGion of. lJ6tli
procipitaUon 2nd aVOl'Bgo maximum tomporA.turo in tho ol1nlysis \;ould offor cOl'tnh),
c(),vDntnr,on. Continuous metooroloe;i.cnl obsorvatlonn covl~ring tho poriod 1021..3'7. .
\Jure rlvailnblo 1'01' this study for 11 limito{l number of 8t~\i,lollt.J uill;y-. O"bvtci.i.s1.;'l,
nn avcl'lt@;J of prociJ!i t~),tfon. of four Gtntions i13 n rather poor indicator of tho
::.:nount of rainfall rocoivod ovor so vast f:1. torritory [1.13 tho spring 'JhoHt nroQ of
,/\1hortll or S.:lslmtchol:Fnn. r.rho shorter tho poriod of-t :lmo, tho highor tho vnl'in-
bl11ty amonG stntions$

..1J'urthol'moro, the rainfall received is much moro 'variable in mid·~Gun\;J'i8l· th['rl
In oithar the Dpring or the fall montho. Tho characterintic typo of l'ulnstor8 in
m:i.(1.-oUl>1mOl' iB thormal in charactor; that is, the result; of convoxionnl p'or,crj~.:GrJ ;
thati Pl'odueo "'that are commonly ltnolffi as local thundors\;onnoe In t;ho othol' L:Dlit;l!U
of tho ;Yo~u' a lnr~;o part of t,ho :pro(~ip1 tation occura in connectlon \>/i th oi tllOr \me,',::

I or cold fl'ontul otorr:1o and, io mueh more uniformly di.otl'ibutod over on nl'on UWJl. :Ie
,tJ"J Gass I.d th thE) cOl).VoJdonal etorrno of the oummcrtimG. "

. En) T~;os~-;;l bolO~'!-(Pt 2'1)--that. in- acl.d1.ti'OlltOin(~~~ing th;-i: D;;oi'l;~.:~~-;;-··-
of the ;foroeauc, tho'ineluclon of the firl.lt 10 dftYEl of' Jill Y I11[1Y 8orno\J!l:>, li n ttul::JLC)
the ntl1n<lal'cl (.lr:ror of tho cOlllputod aV€ll'ngoB Of proc:lpito,tion utHl tOlllpnl':ll,u.t'J~,

, '

, I

, ': .

l·!onthly ROGord of 'Metoorological ObElol'v'.nt ibno , ., '

"Jhny "'Gnt!!:.)!' l1ap
]):'\;[: fUt"n1Ilh~;(l'by tiotoorologiclll OfficJ, J':pt.'6r ~l'rnlWl)()d'l
rj'r)xOlll,{) I ant;. I:

lJi\j ly \f()[):l,ll~,"> Ibp €ln(l lJntu£ul'nliihc:<l llY lIo tc:()1'nlr,:;lur'l 0; f ic~),
\"lJ i.Hd D () L: , I ;~1Il.

",I .,'
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~1,," 21. BaukMclwvnJl. /&l;r :n (Yul'l1U.lI> :I) • .A.ctw.l r..I\d OOl'll~ltedYiuld.

:Ii- Y1d4, "z. Co~il.IUon ut llAT 31, X;5' I'rOU&40Jll\l puel;hn.Ht''!.1 l;.1':•• 631

111«0 P,ll~ 8ll.1ik.1\ttlw>iun. Juno :10 (~o..""", •• 4). MtCl\l ~4, Cor:;,'Cttl'.. 'ikl.d.

,x.". 1'181dl %2' C-olldHlon a' JUl1t1 3111 %3' l'~~:;~a.or~.l.1'n~lpl~e.)L:l1 lI'\,'.?~3
'. ,I • \ . ,
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23 ....
In vio~'" of thano l:\otcotolor;icnl :rrinc:l.plofl, "1n'CoOf~s()rwl 1:[11.x!fclJ.:1 l,:; .}:-~,

doubtod I.;{ n. uueh morc reliablo indicEttion of tho rainfall racoivetl lr: tlw '!L"ri!',
,::'l'O~'B of'tho throe pro'V'i11COG than is thu CH(lEJ with precipitation dudn,~' tit.:) pOril~'.:
J'lme 21"~~OI or Juno 21-J"uly 10. Rdnfnll dr.tH of four I1tationo for HC Dho1't '1J.
period \'1Ould give an EtVI3t'fJGo of only very aliGht precision, Hl'l.d there is (l ql1ostl':>ll

'whother tho averEtBe I'ninfnll calculated for thoSG short periods 10 ntall, indicntiv0
of tho nctual precipitation recoived,. ' . l.'" ";

, 1

On the other' h~l1t\, temperature data are much leas variable over a region tlwn
precipitation. In fact, maximum temperaturo may be a better mansure of vD.riDtion
in the conditions that give rise to a peri6d of localized ohowers than tho actunl
measuromont of predpi tation 8.t a limi tad nV.mbor offitnti.on13. Ilt{aximu.m tempo'ratura
io c;nHo sensitive to c1.ouclil:'l8GS. A condition of (;cnorol cloudiness &.l1.d 10'..r w::~ >'j',';

tomperature \'lOuld be indicative of the prevalence of local1,;od rainstorrnf,'i. In. ed·~
dl tion to being correlated \'Ii th actual predl)1tatlon. received, average maximum
temporature is also affected by other factors "rhieh in tu.rn influenco tho ,condit1.or..
o~ tho crop. It is very sonsitive to tho degree of clou.diness and thereby rofleets
th0 rato of ovaporati6n. It seemod advisable, thrireforo, to includo avcra~a ,daily

" maximum tomporature along with precipitation duI'ing the pc':riod j,mnwdiatre1.y preeed-'
lng tho Juno 30 report. ' .'

i'luch more satisfo.ctor~r rasul te could have been expected if direct and ox..,.
tcnnivo moasuremonts of soil moisture reSArVdS at the start of tho growing season,

. and cOli\plotc data describ1.u,.j ItJOathol' conditions during tho gro'ltd.nr; season hnd b.:;on
availa1Jlc. The inadequacy of existing moteorological dnta eannot bo ovoreJnphasi:..:i;l1.

, IICJ\'levor, not all the existing possibilities of reprosonting the nmonnt of
ralnfn.1J. in th0 CanDdiltn spring l!nm<t belt wero ex.haustod in th1.n study. 'l'ho
choico of a 111111ted. number of metoorological stations "JaS governed pr:\.marl1.y by
considoration·s of time and th.e uVD.ilal)ilH~r of current data for forocast'ln!?; T,ur- .
]:loses. In tho "l'ionthly Rocord of HotooroJ.ogical Obs,)!'vations.1I a compl"to colloc,·,
tio,ll. or m,.)toorologicnl data for all important stations in tho Prairio Provincc;:; i:>
nOH e.vnila'ble for tho 'Poriod 1921-37. }'or subsoauent yearst one must refor to thu
E1.:..."Df118ry publ:\.8hcd in the Honthly Ivcather Iviap and the Daily 'Jeather lvitlp in \'Ihich
only I), 1imi ted number of stations aro c8,rriod.

':[1hopresent study should be considered merely as a preliminary survoy. :r~
"lOu1<1 bo desirable to verif;y' \'rhet,her the relatiOIlS found on the basis of the sn'nJ 1.
n'l1m1)or of metool'ologicv.l. stations used in this study ',vill be confirmed by n tl1r:'dL,,'
study uo:lng the obsorvations at a greater number of stations a "

1'1 the cnse of preseasonal precipitation, such a chock \"US made !Jonr.:iblo
throu.gh the kindness of Dr. \/ilson of tho Dominion Burenu of Statisties, \'.'ho m[,aO

. avni1all1e to us sories covering the })ortod 1921-~17, lHHWd on u much, lDrgol' S[11Trr1 Lo
;'i • of ot-,;1\;Jonf3. Hot only did no aPTlreciable dlffe:ronce nppoar 8S to tho sizo r.nJ.

SI.H'I)\) of tho cOin:ruted regrossions. bllt contrary to oxpoctations, thoro ');,\l1 no c:'r:;·,
ni.f'icnnt improvOI:1ent of the fi t. Consequently, tho avorage of four s~ut:lonfJ '..'[;;'
J?1'o:fcr.l'od, mainly becf\use of tho accossibility .of currcnt datu •. 'I~;l., .

'UnfortunatelY, a 13imil~r check \,Arns not av'i.ilc.1)le rogard ing prod p it,~U Or!

. .oncl tOIn»oratul'o during tha pEJri.od ]:lrccccling tho Juno 30 report •. It in hici]'j:r .
pl'ob~J1)le thr,t in thh; casu; all 1W11rOVCmont \ifould l'lwul t f)'om tho uno of a ri:':l:u'
'l\'·.):~·IlCl' of n1Utoorolor:~\_IJ, GLt.tiorl~ •. \:;11(';/t this stu(1y "'1\8 n'cnr1YCOl.l111ot(:ll., 1i ,'ff;

J,r;al'l1od thnt \lcelcly aV()l'v{~fJS of lJl'ocipi~D.t1on und tornpOl'llt1ll'O for ()[:;:11 jH,'\'.id:,

I 1'0 nOI", baing cOIn!ml,otl by tho t,lotcol'ologicnl Sorvico of 01ln[:(la [ltl(1 flub li~;;"~r~\,'j"

. l',mtly dur:l.n:~ tho gro\d.ng Boason in tho soriaG of fiftnr.ll iloctly 'lrl"~l(:~:I·[,l1i\' (;r-/l:1

}1;portnll in~llctl b,l,f tho A,~rlGult1Jru1. Ih'[uwh of tlw l),ndrd,ol1 Illil'CHI'LL c:f ;H~ t ~ .',i{~ '.

It '\Jo"U.l:d 1)(.1 111(;hly cl.l;£JirnblD' to oxtclld thane B01'ltJO Of'l'.'Jnrvt;(;D to\ (~()"';~"\,)l' n Ll~rj~·.j

l':~cat, r!I;rnb()l' of Y0D.l'Dv ancl to (l.orj,yc no\! fOl'!lm1.ao on thin lJ[w:l.l3.



" '

'0:, '-t:

"

",,,

"

',~
' .....

24,

,FI G. 23

"
", i"

','
J •• ' ......." :

" -', 'I,' "'".. ~',.. '

---1 ..L-..J__,.L L
1921 '22 '23 '24 '25 '2,6 '27 '20 '29 '30 '31

':":'1.

" '

BUSHELS

5

-10

B\JS HELS

10

5

o

'. "

'r'-:--:-- ~,----
~----".- .~~.~~-._-_.---- ~_._.: .~.-'--'.-- •... --------

_1-,
'32 '33 '34 '3~ '36 '37

,'

,0,' "

" '

, "

'1' Ylcldllt2, C~;Mlt1J:1 l\t JdU MI t'3' l'l'~ccn&on::l P1JC!p.le::l~fc',\1 i::~,Proul .•
" ,plte.UC:l D.u-l.n(£10 lJ:,j'J l'~lol.' tG t!:a I;=}.1Jttl :ra. 81:\J t\'.'!eq~!l ot ';!!! Jt

p9 •• 905 , .. ' " t :","" • \', •

, '
.; ~

,.'.".';
"

,"

'. t.. ",".

";!

""I

, ,~!' '

"!, '

"~
"

.;,

, I

i,

I'
, ll't(l~21.

< .

. ,
Al!;~r~~. d1:n9 :&I (17cl;~Il1. 1!:;i). l,ct.:.o:tl IlUd OC"i,;,;t~B 1'1.1;1.

~1' ::',:1:11 :t<), C·'~~Hlc::l"~ .r,',I::> (:), T:J' !'.":L:;!,~;~;l::L,;ISIL~!:'I :"l' !;:d ••
j;ite.;t'l f"I'b: t;:l 1.0 Il';'3 1i'J.l~1't:l tll' l::',!nt I :~,;, Ll:,) t 1:t ;';.1 ~f (::!, ~'I'
r'.,f:-J, ...

"

~, .



from 1921 to 19370 inclusive~ The fo~-
forecast whoat yieldo for 1938-40 by a
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An analysis waa made for ~ach of tho three prairie pTovtnceB'Bo~aratolyl
S[~nlw,tchowan, \vi th ubout 55 Th,rcont of tho whoat e,croago in 1930; A1burtn, uith 32

'p~rcont; and MDnitoba, with 13 percent of th0 acrenge. Tho total wheat ncrbrgJ in
: tho threo provincos \·ltlB ofJtimotod to be nbout 25 million f.l.C!'oiJS in 1938, compnred
with 26 million acrea for all of Canada, " ,,~ .,.

. The study covera the l7-year period
mulas developed on this bas1a were used to
process of oxtrapolation.

The variables uocd in the study (aee table 1) aro as fol10\<1s:

(1) The dependent variabls,'1inal revised eatimata of yield per aC~B. ~...

(2) The reported condition at May 31? June 30 and July 31.'

(3) Preseaaonal precip1.tation--total preC'ipitation"during Septernb.or'·
to Novomber'of tho previous fall.

. ,\.,
",I,

(4) Total prcci.l)i tation during the 10 days preceding the June 30 contU tion
report-,,:,or,alternatively, during ~ho 20 duyo preceding tho relcuso ot
tho June 30 official crop' report (June 21~July 10).

(5) AvoraG0 of d.aUy maximum tump.:lraturcs' durinG tho 10 clays l)receding
the Juno 30 condition roport--or, alternatively, during tho 20
dllYO preceding tho l"'ol,iuso of the Juno 30 official C.~!.'oproport
(Junc 21-July 10).

(6) Sino function of timo.
E~~llltr.fo~ Sa§kJ~~£Pu~illn:The results of tho study for Saskatchewan are

8U1nI~ln.rizGd in tablo 2 (1).:1go 20) in l.,[.1..cl1 aXG shown tho reGression oquations. fer Illl
fonnulaG~ Thus tho equation for formula 1 is: xl::: -+,,35808xao Tho prov'inco l.s tJ
f.or tho moot· important of tho vrhoat-producing prOVinc\Hl of Can.ada. ,In 19~~8, it p.e·~

, countod for 55 percent of thEl acroage SOvln in spring; wheat.

, Conca tion 1~.t..J:~nY_31: The roported condition /'It l~[lY 31, l'lS might bo o:xpcctCl1,
'. oho\'1O a 10\1 degroo of con'olation vii th final yield per nere (r2 c 0320). It iG En.l;·· ..

prising to find, thorofore, that whan used with uroDoanonal precipitation, tho. ~ ~ -
hny 31 condition i;ivos a multiple linee.I' corroldion coofHcicnt of R~) ;:: •.•621. ,(S:~::
"fig. 21 on p'a~3c 22.) The differonco bot\>!oon tho corrolntion obtniliut1 \vi th cOlld 1-
tion alono (1'0 ::: ,,;3~~9), and that obtLi.n\:1d by !1tld1.ng proEloltGonul proc1pltatioll rc n
socond d.Gtcrmining factor (R2 ::: .621) i13 highJ.;,{ significnnt l1:'5f.' It is l.nt(~1·c~,t5n~;
to noto that the factor. "prGooroonr:l rninfnll, II conoid.ol'od nlonot ia [\. llottor in·~,

,dicator of final yiold than tho J;,iny 31 condition ruport \'ihon that vnrlnblo io '...fJ;,'d
,alono.

1\.£)tho sonoon progressos, tho l'(1],ntivo inf'luonc0 of prosollr,onn1.·pr()c1vH~l!;j,)"
decllncn, \~hi1.o tho role.ti'l.Toimpo:ctv.nco of "COlicUtion" ns nn ojtplD.nalcr~r fnettll' of'

, "Jhont yiolds inc):'oflses. In other \Jordo, tho incluoion of thia lJ1otool'ologiC:l:1 i 1d (l)'

doon lmprovo tho oarlier fOl'ocnsto moro thJtn tlwr;o made luto!' in tho DcmlOll.

9g,Jlgj..t1.Q!L~"t._..!Il!niLmll At Juno 30, n rnthor l~ol1nl>le forocf:\nt of :ih~ltl 'r!L. J.

to 1Jr] 'P()f.)ui1Jlo on tho barJiu of El cUl'villncnr intcl'prott,t.iort of cClndittC'n (p:: c: ,.I·,~
'J'ltbro1rtionGh1.p 10 fOl'Inuln. 3 in tnlllc 8.' IJ:'ho curve 10 ShO\'l1l in £:1(;• .I. <.)1\ ;,~::! r .
....-_...·,.-·-.... -:-.__h~~_.~_._...-_t __ . ".. -""" __ •.•... ~ ..• ,,_~_. __ ..•..._ ..•.•_._h._ ..__ '__ ~__..__~__.._.-.h'_--._.~_ .

'l<~1 '.,II'OJ.O ~l, i'Qli.;nln 1. :{ Cl 1.lulf3 \t)d ..Gh. \·tonlc:l occur by elV1ncu lo,j.o :".;,; C'·'L, _":
''1,-\."'\ ~"""~"'''~ {~rt.-,., , .•..-~I ...~6 •• '"' •••• .r,. ..•..•.•.,oft .•..•.". -l ...• ", t.:~ ., 1r"\f")ry\
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.h' fO]'1'1i.11n 3 t.h·) ;rL'(2) reprCDonto tho 1ioci'or;tj:!..on (j't Y1.ctcl 6n C011(ijt.iO\ dotCl [iir";'~

l1Cco,1'(l1.ng to tho "Bzckielll method of S1J.CCofJ:::d.ve riP,i?:t'o:dli1.::.~ioJ.1.11.t . iJ:hb p~"Jcu:;')')'I":
" ntl~1:)ti(jd to tho l)rincJ.plo of a riGid I/form of hypothcsisQ

Il., 0he ihcl1.ldon o:f"~ri),j'~:'
OO11alpl'ccipito..tion in tho regreGslon oquation 11.78.<.'1.8 to n aignHlcant incro(,no oi'
t.ho total doto~minati?n (p2 "" 0798)0 In tnifJ case z::: 1.167G. ,mich ox;.cocta the.: 1

. , .... , .. ,.' - i:! .-p~~cont point (l~llOO); The cor~edtod multi~le corielniiort ift~ox is P ~ ~ .75;
that io, about 75 pOl"Cent of the VfJr1.ation in yields t1urin(~ the ~',)EJ'riO(~ covercJd· 'bt .
this D.lwlys1.8 is e.slJociatec1, '-lith tho vo.rio.tion in "condition" ""-n0 -r:rl:lseef3(:rd'l rDin'~'
fal1~ ':110 linoar not regresaj,on coefficients j,B .giver. in to.ole ~ es:f'ormula. .4.: the
curvilinear not regression together with the Bcetter of the pctubl obBBrvatio~B
around the regrossion curve, is shown in rig. 5 on ~~ge 10. In fig. ~a oa ~DgO 28
tho computed yields are coc~Dred to actual yields.

"' .. \,
r:'he 1,nc1us1.0n. of the amount of ~")roc:i.T)i te.tion rcceiveclcluril'ls tile 10 d&;'s

pdor to tho cond.ition re"Qort lends to' a furtho!' increAse of the sQuarscl lIJ'Llltiple
correla.Uon index fY'om .'798 to .850. On the O[·8~S of t~1e short serios ,\vailD.ble •

.thiri increase is not clearly Gignificant. In this caso z ~ .6578. Vith 18 d8~re3~
of froodom, the .05 level of slgnificEll1ce is .7t-l89. Tne rd5r(~8Sionf3 are shol·m ill
table ::3no formula, 5, and depicted gra~hicalJ.:r in fiG. 6 on ·"f'I:se'lO •. '.

':::he introduction of a fifth f[1ctor, aVOra,?;8 maximum tem~)er8.tuJ.'Cl cl,urii1,,; tho
10 days prior to tho :report (tho })oriod ending J\me ;~O) loac1B to an illCl'Of..lW of' thl}
squal'cd multiplo corrola.tlol1 in(lGx to F9, :;:;.907. Th8 rngro8Gion is for:nulD. G nncl .
is shown in fiG. 9 on P2GO 12. Tho computed yioldc ar~ compared "ith t~o Dctuul
yiolds in fig. 25 on pCJ.ge 2G. :'ho incr,HHw'" in thl3 cl.l)6r,:;.') o:s tot1'l.l c1.eterri1inetion

: over formu.lo. 5 is dgnii'icpn.t, z being equal to .9065.",hichj,f.l1)et~/()c~j·~',1,)·.0:) iJ~1.(l •• CI.
:';?oints .Cf1012 G,ld 1.15~:;[j. respectivoly). It \ofould ;X~F)O[1r, thoY'8::ol'O, tncd; tIle :f:'Ol'l'

detorrnin:ing vfJ.rla.bles---condi t ion as of J\me 30, pre) G(~flS()n['1. prQcinH.2,tion I un!'). )'u lJ'·
fall ond GVOrO.[;3 maximum tem}?Gl'i.'l.turo during the 10 (JEl~rs imm:Huet61y ·~rcJ(~Gc1L1J; t1E!
roport--might bo used DS a basis of forocasting whoat yiolds au soon aftJr ~uno 30
as the currant condition and tho m.::toorologicDl data eDn 1),) 01)t8il1cd •.

,
"

As prc1,lously mcnt ioni3cl, th.J off i cial Juno 30 ero,., ru'()ort of ti18 CDnf.to.ian
GOV':'T,i)fJlunt 1.;:;!lot; rolcasod until about July 10. To s:~curG a t:l,mcl;f farocr',st of

. :prochwtlon On .tho 1)aS!s of Juno ;,0 conc1.i.tion, H \,r01.11(\ be -possible, t:lore!'ore, to
"'l1.:nPlc'7lion.t tho cono.ition f1.gure \.,i th \,w;d;her data for thO -pc:dod 'beginnillg JUDC' ~~l
up to the da,y prior to the roloD.so of the of:ic:l.al crop report. HOl'ovar, tho cor ..
rel~J.tl.Ol1.1ne10x obtained on th:1 s bnsif3 (formula 6[1) is not eiClllficilntly c3.Hfofun L

")

froEl U)[::t obt8.1nod on t.he be.sl0 of.tho 10-day pen'ioe]. In tbl\1 CD.:';C !'"' ;:::.(j()'t. . ~'L';
inerc[)fjo of tho corl'olotion index over formula 4 (boGGo. on condition un<3. YIl'CCN.l.SOl1,J

· 'ljrcQip1t~lUon) if3 not dearl? Blgnif1.cnnt9 cinco z :::: .5808 Dnd tho ~3 lJ01'conli TO hI I;
Is oG7!)·(. 'llho no1i !'cgl'OHs:l.on of ~'h)ld on concH tion is r.h()l-')1 in fi:,;, 10 Oll. ::;'{,e J:!.

In tho anulyc1.D of thi.u set of varia.blo13. t.ho not l'clp.til111nh:l-p bO!I:J,;n 1'iuld r'J~rJ
[rV'or[l.t~;O mlJ~dr;:\1!J1 tcm11ol'atul'o during tho ~'lcrl(Jrl Juno ~31-Jul~r10 ('!.)perl'(,tl to I,,; CHlv' j. >

l:lrn ell" ~ ~lltw not l' ugl'O UB ion of .yiul d on' tomj)oX'll turo iG ohOlll1 1n fj .';. l? 0 r"~,;. ",) J;, I

· '.rho dd1>DT t"X'o from 1 inoari t~r \.,raa stcnificont. \-Ii th z ~'II> 92G6. It til D· (\8t'.)',) ,;8 of
· .frocHloJi1, . tho!3-'})()l'eonbDO int :to II> Glf)~3.

,: On (. Jimy 'Jondo!' \11'(7 t.ld. (~ oho'l11cl 1)0 SO •• YOl'Y 1i1\o 1y I tho 0 ~:~f'Lniv0:1 01l :! J :; [' i'"
tl'" J·,,('\.l·J·'H fC'l"'l 04> t·}l ••.•• ·~lrJt··I(lnr,1·1l··[) 1'e't"J('''''11 D,rl"'ir'l'l"'l t"rl·)'.,"·'·\t'\l· ..··j '°",1 1)·1"·(,(,l.: .•."."~.-: '."I .,_J 1.1.' ,",I,,,.l.. , d •••• , ,,-, "'U.,C:J', ",J • ;t ... \ ",I..:, .~ •.•h•..,I\,Jt "'J.l.\~.t.. .. ' •. l. L'~~\ • .1 ~ ."J . .ll. .. l.,( .l,

. It. l"'() :)c(:tl puintoCl. our. tlw,h ~~\.'Cl·/IL:: I::::'j:hlUTI1 tCI!1113J'Cl.·G'\."cI'O p.1y·lw G.onLcr:,: .11:1.1(:;'.'(;1))'

[j i:" o.';'i"','l r:.~·~l1fl"i.lrocoivod OVG1" [1 len'Ce f\:L'Q[1. than l.et' the e:1pi,J ~jf LVI;\':'..Y: y,.'i;(;·i:J[i, l .

':;iOI\ ['~ ~':i,:I·l:r),J. Ilt onl;t n fo',: nti1tlonn in thn.t 'nI'(Jn~ J)13L t.k.1 1.',;l(~t.i')1,.::j 1 '~.<·.:il';' L

:' ii;' -'-r;'~ r ·'lm\I'\ j·,c..l(lur':.d,l1,i,·n nnil }\l'ncl;J1.i,ntloil io c,t";:\' 11'il101<'1'., Li"\.,:x :i:ii';',·'::'~,3,:··
:;:·,,·:~,Jj·:;2·r~l! i;.:}::::.<'l ~:i·~i.'10& P)_-:.J(;~l)i.·t(~.tJ{n} dncrnur~cu i-'Jl'H~ :i/D;pj ..('ll~r.. t.lir:n l·:·l:'·t~ :.: Ln" ~:' J!'~.'.
~;;;ll"'lf' t)">H'r)"(~;;::, U;'\t rWl:1!'tl, .lJr()nh,J\,i't;jC~l 1'c)(!tJ"i'.';ll jH Lilt) ',.'h':'t ,!,'.~r\ 1"1 .• q •••••

.'·';!;J";;··"'··'lll:~.' ;·rCI.'."'.',) )'\.'::11';1".; "tc: .•.;\C;,',\Ll1:t'O 1,}Lil1.i)' Cqi' IJr::.inf:,·I.!.i: 'v'·,:.t·.:1i.!; .;i; .!

!l\/;' :~I.lj:;<~.Jr'.f,!;I; ;~~l~..tt t-.:.l~~ l):"}·\itC··l-li~i' (;\L~·.;JlirlC·l.~.i :';'1cd~~~·I·lU>I.-.:ljip~.1:;·t· :~
j ~. 1.';';';, ~·;J~.. ;d"L ;·'2.\r·l.;e,.'" In i';':'0t t, 11, tCl1J;j~O c.J·~:",;-,:-:·".,L: l,lJ.lJ 1<',:,,; lh ..:';;-~:"'"
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S1u:i.lr.:.rcurvilln~ar tcr.:pornturo ret.;rofloions \lero cleo foum1. ih jt1Dcrt;1, T'{1rJ:
; .

I)utod yiolds from form'lla 6n aro cOlnpCired '~/itl1act'unl y~,cl{la in fig. ~/ on ~r[\.r;(: ~j\-J,

At one sta{;e of the anulyois it appeared that therco1dunls of yield 8:~.·"

hlbited a pronounced systematic cyclical co-variation with timo. A simple matllc-
mntical CUrVG--B sine curvo with R period of 13 ye~rs Bnd minima in 1921 and 1931--
'vIlE! fitted to theso NsiduElJ.s. This comparison io mndo grn:rh1cnlly in fi.:;. l.G on.
p(l.go 1S. UGing formuln Ga 0. mult1.plo corroletion index of p2 ::;: .966 \-tr1S obtrd.ncc1
,,,hon time vms included os nn c.clditionl'.l variD.blof along \-lith condiUon e.t. June ;)0,
prosolloonnl precipitAtionp i'nd procipitA.tion for. the 10 da:ro bofore .Juno 30. rrh,;
net rogrossion is .shown in fig. 12 on pnge 12; the computed yields comp2rcd ~ith
th\.l nctud ;;-iold.s in fig. ~~3on pnGe 24.

AS usu~l in sicil~r C~BOD, n numbor of possiblo intarprctntions rognrdin£
th8 cnusus of such Rn undulctory mOV8ment occur to tho analyst, but cnUDSB Cst0r-
minod f':..J2i?..Gt..Q.r.iori should 'bo viowed ,,11th gre(~t skepticism.

It could be ronoonod tl1Fct the concnpt of "averago" or tfnormDl" yiold OT con··
dition in the "CI1SB" mind of crop corrGspondonts might be·loBs stablo th~n is
usui'lly SUp1Jos(1d [lnd p,'rhaps mi~ht bo subject to eu.1ulativc 0ffocts of D. sarles of
good or bnd YOElrs~

In fact, tho yield 801'108 itself 600mB to follow some kind of cyclical ~ove-'
mant. If. trlcn. tn,) idea ':Ihieh th~) corr0spondont s have of n "lOO-pEJrGont conc.i t ~t::.:·n
v(lri~sp it would nlao follow nn undul~tory movomont, though with a cortain tiMO
lag. If these variations 2.1'e not nllo'~.rcd for, the condition soriea \iould thc:;:-r3f'o.'(;
includo an underlyinG cyclical movement •.

Iro investig[J·te th1.s rroblem, condition f:lgureB ,vero exprossed as T)(o·tC6nt,r.[;Gr:
of tho mov1.ng u.veraGo of the ;yieldo of the preceding 5 (or 10) years. It \w s
observod, then, th0.t the undulr:.tory n:0vcrnent present in the residun.ls \'lE'S by riO
merna syncnronous with tho adjusted condition series. An economic interpretntiar,
on tho basis of f~rm income of the preceding years, WRS dismissod on the same
grounds.

lvhen the nno.lyst hns h·:'d time to overcome at le,n.st [\. :rnrt of the shoc£ ::::llG'~

tainO(t'vLlo'n the lc,rge si~co of tho Gorr!')li\tion becomes ~\'P"£)[!rontt he rO[llizes ti.lot [~
equared correlntion in(tex Nl h1gh no p2 ::: .966 on ,Tune ;30 ",auld scom rec.son.:'o1.o
only if the wonthar fF·ctorG i.!1flu(mc1n(~ yield nfter tho hOf\di.ng l'Uld throughoat tlv
rn:!. :i.ng Bta{;O cr>n be expressed in torms of n slne curvo similnr to tlw ono f itit.ccl
to the residunls.

1..

In fig. 13 on pn~o 14 is shown B comparison of the (SMoothed) sarios of
\1h0,'1.t yiolds' in tho -provinco of SIH3kr,.tchm11~.n HUh tho (Gn1oothod Hnd :Lwortcd) cUl'l (.
of /"lvorfl.i;o JUlY-August tomror"turos. Both 13oriot~ show, bosidos " nlot'! doul1\J:od.
trond, l". synchronous, unc1111('.tor:r movemCln t aincn about 1910. Natul"p.ll;l.thn 1'(:q:',:,: ..

. f1tUl'O sorlos 1'..1'0 100G rOf,nll'.r tlw.n tllo ?ield sorlos, for the llVGl'llge \.'hCI''''' ;)ridd
is fl, bettor integrat.or of 1:!catlwl' conditions provo.il:i.ng in l'oglonB uhul'o \"Ihc[;t- j;

Gro~m prnctlc['.lly OV("Jry':rh(\ro, than. enn be the' C['UO ,'11th tho/.l.vernge of onl~r fOUl"
thormomoters •

. Tho G~~0 unduln tor:r movoment flnd dO\irnwnrd trond 10 prooont in thu u11r..<'1;
yi.olds for nIl of Cnnrdn nnd. JulY·-J\u.:;ust D.vurl\,:';O tompo-rntu!'o HodGS foT' tbo r rid ,.;"

" Pro,r:\.n(~os ns D. \lho10. 12horu n(J()nD to bn D. strow; indicHtj.on-····bllt llY 'llO:I;U\ll': /,

curtointy·-·-tllat tho u~(ll1.J.ntuq' 1nD'Tcmont (BOO flg. 1(1) :l.n tho :cird.{hwl G I,'.:':; 1:;; :1',"
. to H r:1imi1nl.' trawl in .1J,?-rr.lDfJl' '::iJl',liJiCJl' ••

It ;\.3 Oll'TioUG,: ilCJ1.:c7or. tlw.t· no vnluCl "hnG,"lvc'r 1'oi· ':f'Ol'C(~ll'!)liIJ:~ )J"~11'::1'\:' C'

1)(J (~1.njr:;(;(l £0:I."OU1' fcn::.ulf:" llnJ.c)nf~.it ~.l.l yn'ov •.Hi thr'.t. O\-(~r n CcJ:,l.L:id(\r, i!l;/ I:)"
,I i' ,'"I r,"
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GC~'j,c'Jj of y,;I'rGt yiolds (-lnd !j\l~1110r tenrpcrntures follow incloed a fairlY regul,lr

'crcliccl movement.· Unfortunately, yield soriee for the Prairie Provinces Are not
available prior to 1908. If 140 extrnpolate the aorios of average J·uly~·August

,temperat1lreG of the four oldest stations in westorn CauDde. (Winnipeg, Qu'ApP\311e.
Ed.monton and Calgllry) beyond 1910 backward to 1873 84/, th8re does not remain lUuch
evidenco of a regulaX' cyclical movemont of a period of 11, 12 or 13 years. "'e me.,y
conclutlo that, if tho apparent periocUo movement in y:1.p.lds is due to the effect of,
July-·hngust temp(~rnture, it is no more likcoly to continue in the future, and') the
comp'J.tod llpr\Jdictionll fO:l.'mula, as ",ell o.s tho sq1..w.rGcl correlation index of plJ~ .969t
are spurious and cannot bo recommEmcl~d for forecasting.

lvioroover, althouE;h 'tho sarno quasi-cycl:l.cal movement a8t)mS to be present in
b~th sorios, no conclusive 8vldencG was foun~ of correlation botwcen yoar-to-year
fl uctun t lons of 2;iel d ro s id.unl a vrith S1.1P.l1Dui't(~rr.ncrtJ. turo. rr1herofo 1.'0tall ';:8 can GUY
is ti:lat thll t,,-,o s8riGs ohmv a cerUd.n ,!a.1,ttl.iiollsm in theil- long·~ru.l1. movemonts sil1cO
1910: but thc;ro is no cnd.dence that one is the ca.use of tho other.

QQndit.i2n_D-t_.Jul'y 31.: Condition at July 31 as reportod by crop corresponcl-
ontg sho\:8 n curvilinear corrul.stion of p2 ::::.859 with final yiold. The regression
is shO\fn in fib. 2 on Tlago 6. '.rId.s is formula 7, in Hhich the f(X2) rep1."3Sonts the
rogrussion of yield on condition only. If proseaaonal pracipitation is used to-
gt,)tlwr Hi th concli tiol1, formula 8 is dorivod. Tho mul til)10 co:rrulation index in •..
Cr8El.S8S to 1)2 ::: .930. Th.: increase is highly significClYltp wi.th z ::: 1..24DO , exceed':"
i.::~tho 1 porcont poin.t (1.1166). The eorrcctad multiplo corrolation index is high,
(plj ::; .914). Tho rcgrGSB :ton is \ sho\.;;, in figuro 18 on 'Pago 18 and computed yields
arc compared Hi th actual yiolds in fig. 29 on page 32.

JtOf>.Ll1.lnJi2.r. AJ,:PJ~rtJL-::._g.Qn~l.itiQ.!l.__!"t_.t!.'?"'L_~t: '.rho results for .t;.lborta are sum-
nwri zud in table' 3. In tnat l'rov1.nco 32 T)ercdnt of tho \.;hoat acre ago W/J.Sgro\'lU in
1938. 'rhEJ hay ~n condition, It/hen trb:C1. n.iollo, d1.d not sho'" any corre18tion with
fim'.l y:l.<:Jld (formula 11). \'lhen ta1{;~melan&; ,vith Soptor.,ber-NovElmbel" prDcipitati.6n,
hO\YLlVtJr, it gvve forr:1Uln 1.8 with II GClW"l':"0d correlFl.tion cooi'fi(~iont of HZ :::J 0318,
which is' at the 5-perccnt levol of s1.gnificnl1.ce.

Thu8p the degree (If total d.otc:rminat1.on is much leos satisfactory tlWll.. waa
the caBe in SnGlcatchewnn.

Y..9J:!illt.1.Q.tL ..at Jum:.....30: Condition at J'une 30 proV'1.den a considcTE1bly 'better
banis of forOCEisting yield tha.n is the c.aGO n month oarlier. l<"or formula. 13- tl1€l
squarod simpJ..e correlntton index in 1(2 ~ 0584. The rcg'X'o8nion is shovn in fiG •. 3
on page G. Whon pl'esaEl.sena~ preoi'pi tC:ltio}} is uSEHl along ~d th Juno 30 cond.ition, th9
:rosulting multiple correlCltlon ir,dox 10 P''' "" "~02. rr'his is formula 1.4. The regrea-
91011 is sholm i.n fig. 7 on pni,So .10. 'L'he improvement of the fit over formula 13
(Hhoro only condition is unod) io fairly' significant, with z::; .7789, Huich is at
the 5-pe:rcont level of significance •

.. This prediction formula may be improved furthor by the introduction of ~he ,
.. ~1l\OUl1t of preci.pitation recelvE)ct during the 10 days prior to the report. The

squ.ared corroll.lti.on cooffic1ont, \thich is baRed on the snme number' of conot,unts' a's
.t' . ? IJ.orffiula 14, is H--- =< .770 .!lfi. 'l'ho rW'.'1 variable, considored alone, ia n batter in~
dicator of £:1.n01 yield than :roported June 30 cond! tion whon that vnr:l.ab.le is usod .
alone.
MTSo~rces: World \vo;tho~ Rec~;~lo-.-S;;itl;~~~~~C~)11::VOls:-;?9·~·~d·90:·-··--
H~Hl.thlyRocord and Monthly \'Ianther t.Jnp~ At '1innipeg. obsorvations urc avn.i1v.l)le

;. sineo 18';13, D.t Edmonton ond Qu'APPoll0 since 18K), at Oalgllry since l08·1~ lB'l~,,,[;::::
A<.ljustod to averago of the four ntntio!1a.
?rll T~:.l)lo 2. ]!'orm1.l1a 15" If 0. mLtthomaUcal curvo lwd been f1ttoc1 to tho net rQgr,)J'"
.n:ton of y:1old on conditIon 1~1forrnuJ.n 14, tho si:.;nH1cancc of thu int~rl-;:HO of lht'
cO:t''J.'oln.tion codficiont ooul(l ho.vo boon OGtcdJlj.ohu(l by m,)anlJ of Hotolli.1;' (j tnGt ~ "

I
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'. • Tho roerosol~n ~oeffici~nt fof tho' 10 day.' ~~3cl~itat1o~ i~ ~ostii~ly oom~-
what too high, on account ~f one excopt1on~11;' lnrgo poiitivo devintion ia 1923.
One Day bo inclin~d, thoreforo, to nut luau rel~anco in fOrMQ1AO 15 8nd 16 th8n in
formula 160., derived on tho boola of ~O d.a~ral prec1pitr-tion,

The introd.uction of aV0ra~e maximum temper~turo prev~ilitiG driria~ tie ~6 daYB
preceding the re:~ort yields 'formula 16 \'1th a multiple correlntionillr.cx of ~,...= .916.
This correlntion index 1a actually greater than the hl~he8t th~t could bn obt~1ncd
on 'tho basis of condition ns of July 31. It l'"mc.dns to bd neon '%)L1.:;).~ t:lc; Ju.w ~,o
formula. ItrfWn extrCJ.po18tcd,. \Till HctuDlly prov(~ to [)O a mora 1",111[·.b18bl-!'lis of ford-
ca.sting yidd thDn that bEJs"o. on July ~;l conc1.ition. IJ.'nn n,Jt r'f.;!'\lG8i0n 0f :~ridd on
Juno ~50 condition is shot,rn b fiG' 8 on pago 10; thiJ ll,t :Y.'Q[srdssion of yLld on
temperature in fiG. 19 on ))l'i;u 18.

Tho -inc!'ous\.' ov,>,r fo1'rm10. 15 1"8 significant» vith z - .82,56 vhieh is oot'·locn
~hQ 5 porcGnt (" 6'(57) and th,~ 1 })0rcent (.9784) pC'!inte ofs ignific<.mc,). C()m~;ut,)d
yidda from formula 16 ard cor.pt·Nd \1i th actual yiJldg in ii;-;. 26 on DI go ~J6.

As in Saskntchowan, a cur~r;; \ofE'.S fitt,'cl to th~) t,;r.~p0r.[:.tur,J r,.:r;r::Jssion • .I1l-.

tliOU.:;h tho GiE~nificanco 0-: th0 d,'pDrtur.) from linoarity \:•.'8 not clonrly established',
this rdl1tionsnip dos,;rvcs conGicbn,tion ('cO U r:~Dsonnble hyoothesis for future'
stucl:i.os aD data for subsoQuent YOclrs :Jocomo aVfliln.ole. In tld. s C[~'3e z :.:: • 72eO~
whiCh is 001011 the 5 percent point (,8153). The fact th~t 11 curvilinear re~~esBion
(fig. 20) ',ras fou:1d in SE3.skatchelwn no '~(311 as in lllberta io :~n itrv!1f a stror..g in-
dication of' th0 validity o:~ the h~rpo\;besis. Tho correlrtion bot1.JOOn '{ilOc,t yh;lds
in SaskatchG\·mll and in Albt~rta is lo"f.

If rainfall ariel D.V8r1J.gG maxi.mum taml'crature during the 2() days ~r()cGdLlg
July 10 <'1'0 suostitut,:d for Hoather conditions eludn{; the L!st 10 days of Ju,'"wp

equation 160. \'lith a somolvhat sme.11,!T rnultlplo corr.Jlfltion inCl<,x is obtnLvd
(p2.::.1 .Cl(7). Tho net r>JgrnsfJion io shoHn in fig. 11 on :9'-.[,;(" 12. Cr·rrlput·~(l yields
aro cOI~,p:_,r::;d,1ith actual yields in fif;~ 28 on pD.g,; 30. S01','vr, in Vi·J'T of tn,- un·*
doubtedl~r groat('r 'C\ccuracy of t.ho 20-dF~T averne;c)s. ono might o~~incl in~d to pn,f"r .
this forr.lUla ovur formul n. :J (;~ If :rt;r1n111a IG(J :i R 'comuared to :"'orrnulc; 14. it crppMl.rS
that the inclmdon of lvoath,,!' condHions durinG tho 20 dp~rs nrior to July 10 has
rosultod in a significnnt incrJnso of th~ tot21 dotcrmin~tion sinc0 Z = .7953, "hleh
1.8 bot\!ocn th8 5 :,?8rcvnt (. G757) [lnd 1 p\;T'Clmt (.9724) points of sit;nificf.<L1c,·,. rrhn
fittlnc; of n curvilinoar r,;::r;JGsion for tn,~ tOl'1pert-1.turc vnrinblL': f,iv~)s a sli.;htl;\r
higher .correlation in~ex th~n '~ould be tho cvsc on the bosis of a straight rG~ra9-
sion line, but the differenco is not Gt~tistically significDllt •

. '

. As in Saokatchc\'fan, tlu rcsicluolfJ ld't by forr.mln 15 shO'" f:'. dist:i.nct 06Q11-'
.l~tory movement which ~as doalt with oy fittin~.n aine curve, defined by n period of

12 years nnd odc;in half"ElY G';t\VGOfJ. J.~J;]~)an~. 1926" A mul tiple linear rB[:;1'E1sr.ion ..
equation \-'as f5~:.Hl to tho duta on thu basis ofconditi:on, 1)1'·:;82&£;onn1 -yrecipitatiol\
precipitation ~~rl~~ tho last 10 'days of Juno. And asinA ~unction of timo. ~niB.
sot of nvriablcl; v::'o1(:'s a SCl',UlfOd corr~)lation c00ffici 'nt J.:~ :.;: .868. T,d s io for~
mula 150.•.· Thn {H't rllE;rCGoion of ~ri01d on "tim\l" ~s sho •..'n in fi.g. 16 on "f)HgO 16.
Actual nnd COml)ukd yi.\·lds aro ShO\ffi 1.n fig. 24 on'paga ?4 •.. lr,~v·.1rthd,lElS. tho 88010

r~asoning os for Saokatch<)1tIcU1 lando UG to dj.scl'.rd the formula. CiS l'l'obahly spurious
£l·ud uSiJloEls for forocG.sting pUl'pOf.h~S •

.Q0..n.c1.it1:o!l._r'.L,T~}'.Y-21: 'rho squc1rJel simpl,) corr011:!.tion in.cl(1x bct\!',lCn July 3L
'concU ti()ll B.mt -fin:tl yield (formula 17) iH p2 ..", • 662. Th() r(l~'.,TCSGio.n of ~ri,)ld on·
con(l:1..tlo:l-1s 01101'.':1 In fig. 4 on page 6. Whon pres\wGolw1 Pl',"cil'itBtion is 1..w.:;d to-, '
gethur \-lith a linJcJ.r intor'prdntiol1 ()f concUtion, th,) GQ1.wrcd cOl'rolr.itiol1

\'

. , .
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'coofficit~nt. bi\sen. on the saffiO !:lumbar of constants n.s the), index in formula 17~ 1.n- .
'c1'e''''0'' to n2 - '7'17' l.J:h10 1s formula 18 fl.nd th(~ corr,'o"tcid yicldo :'ro comp'J'!'oa. \-lithC,;..) IJ .I -. r..." ,& .••. ~ • t,

the nctulll yields in fig. ~~Oon I)[1go 32. HOh'(Ner, t1:l.ifl C(')~'dficL-ntscEjrc01Y fi)X- .

c<3ocl.f.l the index obtainod a month earl:tor \"hon th,:: 8t1mO factors nru \. s,)d, r-.nd it is
actually smn.ller than tho indoxcs computed for JunG 30 '"hun ',!(lathor concUtionn :9rlor
to tho dato of ·the r8port weNl included. No eignif ic ..."nt improvc:miJnt 1" obtained by .
us:i.ng July 31 cond.ition rather than a linllill: intcrprotntion of con(Utirn d Juni.J 30~
(t = 1.1395 ~~ich, with 13 dogrooi of fro~ctom is at tho .30 luvol of si~nificance.):
.11.0tho i'~:LL~n()n.r.interpret,3.tion of June 30 concUti')n yiold.s f1. s:l..';nificantly higher
corrolation thD.n the 1 in,38.r rcgr,1ssion, tht1 ,improvomont duo to July 31 condition be-
comas OVOil leGS s:l.~nificp,nt. Tho significnnc'i3 of' the 1nc1'>J'160 of thu muJ.tir>ll3 cor·-
relation co(;ffici,mt in formula 18 ()v,~r thpt of formulCl. 17. coulrl hi.",~ro oo~m .ustnb-
lis.hcQ b;r mcnn~> ()f HGtelling;'c test, if a mat,hlJf.l1:,.tical curV0 hila. bOC~l fittod to tho.
rogrosGioi1 of yield 0"1 J1)l~"31 condition.

J.vja1lttoPo.: Whorc<0.s it vppcfr"d tht,t for Saskr tchohT2.n 1'110. Al"jcrtp, ('"i:1ieh ac-
count for nlmoGt nino- tenths of t ;,'1 CIJr.r dip.n \V!101'.t l~crL:f).i~c~) fairlY n~l 1c::)l0 foro- ~
casts ·')f tho ~'iold of Hhol.'t might be1 p0ssibl'1 lUilr('l thr'.n t\voJOonthsp:r.io:i.' to::J.-:.e lk'\l'ves't,
~n the br:sis 0f condition renortD nnd on0 to three matooro10gicpl vhri~~lcB, no
sntisfr'.ctnr,y b1'f:>is hE'S boon ·~.isc()v,:r~:(l.for for,~c['stint::; \'rilOPt -~rinldG in Lc>.nHob[). in. '~
connoct.i.on ,;ither \-lith th:3 ;,in~T31 01' Jun\' 30 c0!l(iti011 r(':'!orts.

Portul11tolYt it is 1cJsS 1.m-pnrtrnt to 11.2.\",;1'01i'·.o10 pr",dictir,n :"lrr:mlns for
r1nnitoba, fa!' tho fo110\Jing t\,ro 1"3[\.86:1s: 1. O:l~Z,T 13 ~)crc0nt"')f thv CL..n2.('..ian whcnt
f.crCr(;;) is in this T'r0vinccj 2. th':;,yur.r-tn YODI'vr..1'ir.bilit,:' nf yL'lds is,J'1uCh
smnlll)r in Hani.tobn. than in Sf'r,kr'tch,·\,rC,~101' in Albdrte,. '~ho Vari[lbility of
\,,!lent yields, as E]oar,urocl b;{ the mean square of the dev:l.ations from the averaGe, is
only 45 percont of that preve.iling in 6askatchoVlen, and only 37 percent of hlberta.

Condition at; of Hay 31 and J,1J10' 30 do not sho\,T any s:lgnHicant relation to ,
the final yield. Hor 00GS the scatter diagram reveal [\r.~r relation behrcen yie1.d and
'PreseasonJ.l rainfall. HO\levor, the simple correlation of .yield "ith 8.verE'~~e maximUln
tom1,)ernture prevailing during the 10 clayf.l prior to the June 30 ro~)ort E;i1res a. co1'- ",
rected cque.red corre18tion coefficient of r2 :;::.o:J~nt "lhich i8 near tile .02 level ,of
significance. Inclusion of conc.ition as a third variable does not iIlr~'Jrove this :for-
mula significc1.nt,ly. " il

Thus, for lvlanHoba, no reliable forecast seems to be posdble until July 31~

Sevoral Gu~gClstions mc..y be TJut fonmrd as to '"hy this shoulcl be so. }i.;x:reri~·,
enco hQfj shoHn that early condition l'Gportn ,,'auld furniElh a sl.ltiGfE',ctory basis of
foroc;Jsllng yioldn 1fhere thp. crop :if:; sub,joct to the varilltions of one prtldominent i.

factor--as, for GXcirrrplo , the moisturo supply. \vhere "hcat is gro"n under conc1ition~
apl)rQ[whing the motnorological ()ptirnum, yield variations bocome less L1tensivo, it, '.

,to tl'UO, but alGo leGo proclictahlo. D.D they do:!)ond on D. number 'of I'el[)tivoly, m1.nor!'
i,nfJ..ucJilcos--mot.oorological or non-:netooroloBica).. Wnath,~r cond itioHs durillG tho' . ';

..tater part of the o'o\,,:l.ng season and at harvest time become rol(ltivGl~l more impor-,"
'tanto. ,.,.-'i;'.,

l', .

, I •

Cond1t'lon at July' 31 is correlated \'/ith final yiold "lith a squf'1.:J,"od
. . 0 2 -2

tion coofficJout of rJ

=: .551 (1"::l .[=)21.). '.rhe rl)Gl'ousion onuntiol1 in
xl':"..l +.15BlO y~;. '1.'ho inclusion of proocnsonnl proc1yitntion as n lhlCOi1d.

,nant· vario.l)l':~ claoG not lOtlCt to D. aigniflcnn.t lmnrO\TCnhmt of tho :forr:mlr!.t
JiB,:'": ••601'(it2:,: ••54~~) an~ ):11 ',~ ~MI01'79 xz'~ .52;373 xri •..

;',1 ., ,.J
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(1) 'llho official conditiol'l. roports, 'based on crop roporter:)1 rotm'ns,
. w~!ich Heyo issuod by the Canadian Government as of June ~~Oand
July 31, mu.vbe used os a basis of forecasting ;jrield Dnd procluc··
tion of wheat in tho Prairie Frovinces, except for Manitoba, where
only the July 31 condition exhibits a sufficiontly h:tgh correla-
tion with final yield.

(2) Forecasts based on those officIal condition reports may be sig-
nifica.ntl~· improv(~d by allowing for varia,tiona i.n subsoil mois-
ture (as repres~ntad by one of its detorminant factors,
proseaaonal precipitation) and· for WCEither conditions during
tho }')eriod :LnlinCa iatoly precoding tho report.

J~ .••• '

,
I It would 830m, in fact, that in Alb6rtn, condition ta~on in conjunctiop with

the abovo Vlcathor factors \vould. provido 0. bot.tor busis of forucasting It/heat yields
early in July than this was pOGsible a full month lator on the basin of condition '
u~onn, In SaskatchGvmn. forecasts mado early 1.n July by means of tho condi tion~e!nd. ..•

· ''1eather formulas might bd expected to bo about us reliable as forecasts mndo oarly
in ~\ugust bas0d on condition alone.

nut in ovaluating tho roliability for forecasting purposes of th~ formulas
devolopect. in this study, it should be klJpt in mine. that all oxtl'upolntion :19 b'::csJd
on tho assumption that the relations studiod \V'ill romain ,~ssentially the same as

'·10 tho past, and that no nG\V' :rolovtlot fudoro i'li.l1 ,'ppcE~r in the futuro.

Furthormore, it ,must be noted that the formulas are 1)ascd .!}h'lJ.!1U on tho con.-
dition fiGures issuad by tho Canadian Govornmcni. Except in the caS0 of tho May 31
fOl'mulrts, "conc11.t ion 11 is tho r.reclominon t factor, \<rhil0 the metoorological fectors

· ~'re of rc:.18tlvely rainor 1mportDnco. OonGcqu.cntlY, our results cannot bo cxp8ctod
to bo nccurnto whenever the collectivo opinion of the crop correspondents fells far

·off the ~Qrk as an indicator of yield.

Finally, it mUElt bo rCf.lcmborcd that tho fornmlEls derived in this study are
;gY_~r.£lgQ .t0l~\t1.o.!l_G..h:u.'..il, lLlble to broDJdng dOHn if special drcumstancolJ prevail.

-Sometimes, it will be posr1ilJlo to dotect such special circlir.istall(;tJ$ in advance, if
tho premises on \1h:l.ch the nturly :1.(;baaed are kept in mindo It is conceivable, for
instanco, tllat in years in which the precipitation during the growing season is so
plentiful that the Bubsoil mointl1ro roDervoa are not tapped by tho plant, the in-
fltloncc of the variable "prooo[tDcnal prcdpi tati.on" \.,i11 be nogligibloo

1'ho formulas dorived :In the r>:rsnont atudy hava been used as 'a basis of foro ...·
cnstinr; '!!heat yields in SrH1kn.toho~/lln £1nd Alberta in HI380 1939 and 19400 Tho 1'0-
(111).1;0 of the extrapolation for Saslwtch8i'!an are sho\m i.n tabla 4 Elnd £01' .Alborta in·
trtlJJ.o O'i . '\ ,

.' If one compares tho duu-tn Gho\'llng tho time t'lories of actual nnel cOll1putGd
yields, it cll)peal"G th[~t, \11~,h t.ho oxcoption of the 1940 figuro[J fol' StlnlwtehO\!l1n,
th'J nr!'oro nw.cle ).21 fOl'Gct.tut;l.nc; I"hoat y:l.ulclo arc 1"011 \11thin tho l'ungo of tllO (31');'01'1.1 .
d' outlmato during the por:locl covered by the analysin. In Albortll, of 22 foro- .
CClBtfJ 11 do not exceod tho CJto.tl\lnrd. orror of ontlmate; none oxcoQr.ls ii\d.ClO tho
[;t~{ndnl'd error. :In S[l.clmt/ch()~::.'H9 of 18 forocasts mnde fol' H);)[J'~lg3a, 11 l10 !lot CJ~-

~~:d:c1the ·otoudard error of cotllfla~(~; only ono is in. GXCOOQ of t\J1co tho GtDndo.l'd,
',l'I'Ol'. Of tho 9 fOrOCCll.ltfJ rnlldo for 19'10, howover. 6 aro in 0)(0080' of tl/ico 't/ll(J
3tDndnrd ol'I'or~ .. . .
'I··~·.' ,l·~oro rolevant for on oVtllUfttion of tho study is tho quontion t·:lL:~t.hol' tl1~)
~r.~lu(jj()n of one or more vronthcl' vDl'io:'blo9 ltlonc; \'lith roported c()ll(ji~~illl 11' s: Ct:l"
:11y.10tl. to all, imprOV01uont of' tho fOl'CGtl;; \;0 P.3 COh1}?D.red Hi th tbo fOJ:illl\lnLl ();, :~,.,; UI:.
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Dnh of l1.opOl't I

'-~rmulB., and.
.... !ee.r X2 x~ ot' ;(3

'£ "2)
....------

+ 5.0 +1. 79- 2.0 .0.72
0.0 0.00

-----
+ 5.0 . +1. 55 . - .56- 2.0 -0.62 + .29

0.0 0.00 -1.67---- ------

, .

, ',

... , .

. \.

.' .

----- .__ .•._-----_ .._~-------------nul 10 dnye 1.0 dllj"e .
Uon -- _-1'. re c_~'p"~~.!.{(\n J.1. __ ~_ t6~~::!~~0.?i!.-

OX3
Jt

4
. dX

4
e~~for%0 f "5)--_ .------- -.- ------

'.

.--
-1.34
+{).69
-3.99
----. - .

_.__ •.~ ~------
~,l.Ol
to. 52
-3.01 ._----1------- ----- -
-0<92 ..•0.03 -0.0'1
'10.40 -+0.77 +1.00
-2.75 -0.45 -O.f.{l

• ___ 04-. e--.- ..-- ..- ------------ .------ ------ ..-
NO.n -0.03 ..•0.02 -1.1 +0.33
-+<l.4.? +CV1'7 +0.53 -6.1 +1.7'7
-2.72 -0.45 •.()•31 -4r.4; '•.1.~1l

..•..-_ ...• .--- ,,+- ••-

-0.82 -0.87 ':'0.22 -0.5 ••0.6:>
+0.43 ··0.77 -0. zb -3.1 -to.02
·-2.46 -0.50 .•.•0.15 -1.6 -0.10- '-'--- ---~.------.

...- ------ ------_ .., --
NO.n
+0.37
~2.13 ,
-.-. - -...-

1'rOl!fla.eo
prcoipita

- .56
+ .'29
-1'.67

- .1.'6
+ .29
-1.6"

- .&6
+ .29
••1.67

- .55
+ .29
-1..67

-_RO.,..•..•........-_.

• - • f.'6
+ .29
-1.67

O.CO
1-2.'7{)
·0.55

••1. 10
+4.20

~o.20
+3.00
••1.::.0

-0.85
+1. ::0
0.00

-2.25
+1. {O
-1. :::0

Oondition

+ 4.6
·~13.6
+ 1, 6

1· 4,6
+l~rlf6
+ 1.13

1.4
+12.6
+ 4.6

- 1.4
+12. G
-to 4.1)

.•.4.6
+J,3.6·
+ 1.6

+ 4.5 -+0.20 .
+1:5. 6 -+~.,(10
+ 1.6 ~O.HO

---...--- ..\-.•..-.----
+ 4.6 -0.60
+13.e. +3.;;''0
+ 1.6 -1.'15

1938
1.939
19{O

193fl
1939
1'310

19~\.'i
1%9
1940

197.0
1939
1940

19:-\8
1939
19·10

193B
1929
ln~O

1\J ~\n
19:3:1
1910

1\)30
1939
H't!.O

19:58
;1.939
1940

May 31

Juno 30

July 31

3.

'7

a

6a

JJ ll'or formula ,Sa.. 20 d!l~'1l preoipitation. , \.
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JJate of Report.
:Formula I lUld

Year

Hay 31

--~~;i'l;.-:~~~~~~~:.:~.-_·j-~~~~;;;~-Im.~~'J--
. !ield Production

~-------~-- ._~._-";-- ..- -- ---.-- ------.- I~~.4' -~--- --_. ---"'--"'-.-

1 1938 +1.0 15.3 10.0 13793 211 138
19:39 -D."! 12.8 19.1 14233 182· 27'1
1940 0.0 13.6 1'7.1 1M?! 210 28'7-.:.....-.--------- ----- -- ..-.---- --.-------

2 1938 +0.2 13.? . 10.0 13'193 109 138
1939 -to.J 13.6 19.1 IIt?33 191 2'11
1940 -4.0 9.15 17.1 l(j(i"?l 140 26'7- ---.- ----- -------- --~._----•.•.••......"

June 30

:5

4

1938 ..•1.1
1939 +4.2
1940 ...•2 • .2- ---
193B -1.0
1939 +3r2
1940 "'~~,.9

12.4
1'7.7
11. ;3

12.5
J.6.7 .
9.6

1.0.0
19.1
17.1
10.0
19.1
17.1

1379:~
142;:<3
It'ti'7l

13793
14233
1£5571

171
252
1'76

172
. 2::\8

un

l:.::e
2n

133
271

19:~8
19:59
J.910

12.7
1£3.4-
9.3

10.0
19.1
1'1. )

13793 175 138
14233 ZC2 2Jl
15571 145 207-------~-_..~-,----.------.-- •...•..--

fj 1938
1929
lfHO

··l,~
'10.0
--3,5

12.3
19.5
10.0

10.0
19.1
17.1

13'193
14~33
15f!'Il

l?O
278
156

138
271
267

68. Hl:Jfl
1939

___ .__ .194(~_

-l.l:>
+4.0
.••4.0

11.,G 10.0
n.!) 19.1
9.6 17.1.- ------

137~3
11833
113:J"(1

160
249
l~O

138
211
267

July 31
7 1938

1939
1940

-2.2 11.~ 10.0 13793 156
+1.~ 14.9 19.1 14233 212
-1.3 12.2 17.1 15571 ISO• •• ._.~_~ ••• , H •• _

139
271

-_.?§.!_-----
8 1930 -1.6 11.9 10.0 13793

1939 +1. 'I W.2 19.1 1427i3
1940 -2~1 11.4 J.7.1 lf5b'7l- ..-------- ~-_._--- ~_...•_---

1.64
216
178
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WLJJI 5 ••.•. FORECASTS P'OH.1936, 19:39, AND 1940 - .A.!i.DEn'U

-.--------·--·-- -1 '·.·----·· --.- .•H __ •• •• ~_·.~_·_·_ -·1··· - -....•.-" .. --" ,-.-- -"'" ..--- -.-----.--.- - ..--------

I)rtlflC!:\~Onfll I j(J Cay6 I 10 ci.'l)'ll I
ConditIon pl'ociJ.·ttati011 I :~i'.~..:'.~~:!t.lttbn JI te&Jperll.tUl'l!J £..- -- - .. ·..-·---········ ..-··r· '" -,"-'"--''''' .. -- . ---"-- .- ..------bi-2"-O~' -- eX5 01.'

%2 f(x~) x3 cX3 I ~1 ~~4 %5 f(xp)-----..----.:...- ...• -- - •....----...••....... \ ..•......•---.- ---- .-..-:.- ----'''-'---'''- -_.-----

I

Date of n~port.
)J'(1rrnull1. Iwd

l'cnr

12 1938
1939
1940

JUntlJ 30

+ 0.6
- 2.4
- 0.4

+0.14
-0./54
-0.09

+0.61
-0.46
+0.67

H.35
-0.99
+1.48 "

, j-
.:-:I

, :

13 1938 - 1.6 -2.05
193~ +12.4 +3.~~

-1-4-----:-:--~ (:::- ~::;~u-;;;~;;.__-~.t~----_·
1939 +12.4 +J.CO -0.(5 -0.41
194.0 + :~.4 t -('.~O +0.6" to.51----.----. --- --._-¥ .---- -- -~- _....---.-.-- - ....-~----

Hi 193£1 - 1.6 \ -0.2). -t{J.61 +0.7-4 +0',23
1939 -1-12.1 +l.CO -0.4.5 -O.N ··0.44
1940 + ;1,4 ·j·O,1'1 +0,6" to.Bl -0.39----- -- ..----- .-.-.... ----- ..- -•... - ... ------- --.... -----.-.,- --.".....•---,,-.

--.-.- ..---.---/------
+1. 02
-l.95
Q1. 72

16 1933 - 1.6 ··o.nG -iO.OJ. +0.85 to.:?3
193£1 +12.4 I J,1~",2,O -O.4:h ··0.c2 -0. '11-
19-10 .... 3.4. +0.10 +0.67 +0.93 -0.39--------.---- --..-" ....-._-~--._._"-----"~-~.--_._-"y.~._---- --------- - ._-_.~---_.. _ ..

-i{). 54
-1. O~~
,-(1" ,11.

+1.1
~t:.b
-2.3

-1.26
+4 .10
i{) • n2

16a 19;1B
1939
19-:'0

- 1.6 -1.25 -t{).61 +0.41 -0. tii;
+12.4 +2.'10 -0.45 -0. :!O -1.51
+ 3.4 -to. 10 -i{).67 +0.45 -0.34------ - ----. ----

·'/),=70 +0.1 --e.D5
-1,92 -2.6 +1.40
-0.43 -0.9 -0.02--- -----"- ~----

July 31

]./ P'or f.orl<lUla. 16n. 20 dllJ'B pl'OCIpHflt10tl. 9./ For fQJ'llluln 1611, aJ c:ls.T1I hmplllre.tur~.
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',.' .
"

,39 .'
'.:

.---- ___ '_.~_'rW___

Date of RCipOl:'t. 1. OCi:PU~.(:'i. F!Ml COrr:?uhd 11111.\1
Y'ori:ult'l., Imd. ~1 'nold •.'1/ Cff1drtl AC:rM.\.f,C Fr'(;I.h;.~ti 0:1 Offidt·l

'lcer Yield h'c1u.ct ion
-- ----- --~_. "'-'"

JULy 31.

12 1930 +105 10.0 18.6 7969 1<&3 148
"~39 -1.B 16.0 19.3 8387 1213 161

,194.0 +1.4 17.9 :30.9 0667 l135 181.---.-- -----
J\Ul'8 ~o

13 1930 -3.0 13.7 10.6 79G9 109 148
lS3!J +3.4 19.9 19. ~, 82[,7 16G 161
1910 ~1.4 15.1 20.9 /lGG? 131 181------ ....... ---.. -~-_...--.------- •....-.-.----.- ---.-.- -- ..----. '--'---' -- ..---.--- .•..

.. \:

____ ~. __ L ___ •••• _ ••• _ ----~-
16a 1~;5(l ·-2.4 11.1

]939 +l.fJ 10.4
19W +0.1 16.6--.---- .------- ...-.,~._._-_.

July 31
17 IlJ38 {O.6 17.1

19~\;l "0.2 J.6.7
1910 4 :;. (j 19.5

19~n +1.6 18.1
)fJ3J -0.9 4 15.6
1~10 -0.6 16.0~._-----~....~--.._-_ .•._ .._-- ..._-----
JD:30 I QQ.,! I ]0./3
1939 I' .4.7 21.2
194() +0.4 1;;,9

16

16

l!J::'>O
If)3U
1%0

-l.:.'i
'1-3.6
•..0.3

IG.2
18.1
16.2

18.6 7969 121 148
19.3 (J~\G7 !~0 1G1
20.9 GGG? 14.0 101·------- .----.--.
18.v 7969 H4 148
19. ') 83:'7 131 161
:::0. n SSG? 139 lCl

18.6 79G9 1~-:~) l'H~
19.3 CM? 1'1'7 161
20.V 6;;6? 1~6 1131.-.--.--- ..- .~----_.
18.6 '~959 112 140
19.3 0;',6'7 1511) IGl
20.9 866'7 114· 101-----~'.•..._-- --~---..---.

10.6 7969 136 HB
19.3 8ZG'l BO 161
ZO.9 8667 169 IV1

10 19:>'9 t3.3 10.8 113.6 7959
1.9;;;1 10, " 17.2 19.3 O:Jr,7
l!HO H·.O :.D. 5 20.9 hGH'7""----.----- .----- . ---- ---"-- ..----

leo
1.11-
1'18

14B
161
1131

,I.l,. ,

., ., ..

,- !"

(il III 16.6)

.' ...• ' ' .

. ,

.. " ,.,'- .
. \



'. In Alberttl., the inclusion of meteorological vr~r:iI'1Jles loct to {~ ~,'oduct1on"
~'of trie arror of prediction in 15 CI.1S0B out of' 18 •. ?J2../ ]'01' Sr\Gl,:::,'tcho~'r:'n& tho ',: l,t
, rocord \V'8S not ns imprussive. In 1938 and 192)~), tho inclusion of one or more,
\.,renthorfn.ctors led to £'.n inprov0:.iont o~ the forecC1.st in sovon eaSOl> out of h!olv0t I

In 1940, howcver, the forocast based On condition nlonc--·-nlthough very POOX' 1.ndood·:"-
, . ,

is u.ctul.llly bottor thnn the foroco.ste br-lsed on cond.i tion [',ne1 ono 01' woro HOP,theI'
vur;.ables.
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';(',/ In.i;ho' llbool,1.con:f.f'. signif':1.cflnt corrclnt,!on bot\'Jocn l'lny :n. eonf\:!t;lon. I',l!rl :.ricl('1)
i..hn [\:il.ll'DUJ· riul(lfol' 1.921-193'( 1-[ClO UG(H\ 1;0 f'oJ.'ccnot 1~~H3'~H~1()?lp]'(! ;'c

-I, ,
" ,. ' ..

" , , ",



Tl!!~L~~S_~n~~...§. on P['g88 20 nnct 28 givo f\. summf"1TY of th,) 1'osu1 ts of this
studY. Oo3.u1:1n (1) shovs tho dr,t(;) of tho con(Htil'ln l"c'f)')rt 0rl "'hich th..: vrr:hus 'fot'-·
mulns PIO bnslld" AU clfltr. othor bhhn con(Ht~fjl1 \1'111014.·'t'N US,.l0 in tho rot:?l)CtivO
equat:i_onG I"ould. be nVll:\.lf.lbl(~ by the timo the eff:l.a~a.l crop report 118.S :reloased by
the C8.nedlan Govornmont" J"S the official report Has 1'e10a90(1 about a "oe:: to 10
doxs after tho date of the correspondentsl rCJlorts. a forCCD,st on tl'i.8 'iJnsis of tha
prediction formulas would not be pOGsible befor(J June 8-10, July 8-·10. or .nu,sust
8-10, respectively.

The 'V"urialJles uc;ed in each ai.1<;'l~lais ore ahOHn in the stub; the serial numbers
of the formulas in colurnn )., numoer of constants in'Tolved in column 3, ~,'hero a.ll
free--hano. l'oSression curves t",hich 'lcre fitted to the data Hero assumed to nbsoro 2
degrees of froudo~. Three constants arc reouir8~ tn describe the sine curve in
formulas [in Clnd If)H. The :remaining degroes ·of freodom (nu.~_ber of observf.'tions

.minus number of CODntanta used) are ShOllD in column 3. All linoR!' regression co-

. cfficients Hnd the sino function in :ormul£"e 5a v.nel J.5a 81'8 founo. :i.n CQlwnl1 46 The
symbol rex) 1'o£"c1'o to the semi-matlwmfltical freo-hand n'f;Nf3si0nS 'ill.ich "1'0 shoHn
in d:ingrems. Ilw d::Ji;roe of. totn..1 deterl::inot1on (squn.re of corr01~tion coGfficic\nt
or index, uncorrected and c,')rrectcd) is fJlso Sh'11111. ThG symbol 1'2 rofars to simpl.)2 ?'
linear correlation; p moasut"0S simple cUl:'-y;:!.lin,;ar cOl'rol.-,til')u; RJ is us"d in tho

\ :CD.GO of multiplo linGar cor~'cl[~tion, and ]?rJ in tho casu of multiplo ctlrvHinoar cor-
.1 '. rGlaticn~

TNJJJ~S_!,--p:~sL§.on p<:\gOEl 36e 37 ~ 38. BJld 39 shc'v tho :)~i.:rations inyolvod in
tho o:drc~poli;.tion 0f th,} ff)l'L1U12,S for 19~q, 1939 2nd 19'*0. In the odd columns tho
.dctc~~ninnnt V8.r:i.:::..blos X.2. x3. x4 and x!.:. arc expross0d in d2Vh,.t:\.ons fr'Jm tn0ir
1.921-~'( avc:rnt;oj :i.n the evon colwnns, th"ir cff0ct is l);q)r"S80d :l.n turmB of yi01d
per uern, in dovic:,tions froD tho nvorago. Th,lS8 dovintbns c..ro 6wn:nod up to ob~~ain
the cor:l1)ut()(t yield. x) r (in d,w1.Dtions fro::! tho AVen\!";.::). 1'ilO h,tt8r is oddod to
tho o.vl;r[\t~O ~ri()lt1 in i921-19;~'1 (x) to obtair. tho C;;!:1putod y:\.old in bushel:> l)e!' Hcre.
~rh0 cr)r.1:put\;~dyield is mult:iplietl b? the aC):'flago (in 1000 neros) to obtain the com-
put0d proclu..c t iOI~ (in mill ion oushd e) ~

Tho curvi1inoar net rO,G'l'ossinns are illuotratod in thl~ fi.1'"lLrJs. For 00.011
yne.to tho d6toJ.'J::iinant variablo, itL plotted along tho x...•a:lds. th0 dependent vaxiEiblc
(ultbor Gctunl yiGlds. or yiolds corrected for the o!foct of athol' dot~rDin2nt

. \!IldabJ.oGv as spocified in tho eo.l'tlon) is plottud nJ.rmg tho ~I'-e.xis. ~,:~ch 7)oint
PlUS ol)t~linod is indicntcd by monns of •...:. smDll cross. exccpt thosa l1hich nro tho
l'ul.JUlt of 0xtn'l))ldion (1938-40)" Tuo latter nro indic['tod by smr,11 circlos •. ,

]'01' f()rr:'lUl:~s inv:,lving ono or !n'lro l\1'cath.3!' fpct()rs, c'")~·.l)n,rj.s0.ns of C0l1:)utod
o.nd actuoJ.. yiolcs in tii'10 !".rc illu.otrE'.tt':d in tho fig1.U'0So Actut"l yiolds ,,1'0 con-
l.;1cctod by :fuJ.l lin,Js; e'::7'puted yields by ['. dc.sh 1111.11, nXc0pt t,h0S0 o'otoinod by (.)x~·

tl'ltpOlc,tion (1938-40) Hhich fro indicf,t,(ld by f', d()tto·d lino.
t( \1,
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